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ABSTRACT 

This report, the first of a sejcies on productivity 
and job security, presents five case studies to illustrate retraining 
to achieve worker's adjustment to technology. 'The first of seven 
chapters addresses the following issues: the availability qf job 
'bc^ining/retraining data, the desirability f»f informing^ workers in 
advanc^of technological change^ advantages/dlsadvantages of training 
methods,- and the general effectiveness of retraining to assure job 
security. Th^first c^se study, presented In chapter 2, discusses the 
removal of foundry worker's apprehensions about moving inito a'^ew 
foundry through oii-the- job. trailing .(OJT) and agsurances^ that job 
declines would be* net through ^trition* Chapter 3 examines a case in 
which single craft mechanics were transformed to multicraft personnel 
through OJT and home study.' The fourth chapter contains a case In 
which graphic atts lanovations and employer attitudes resulted in 
mature worker's layoffs* Chapter 5 discusses the use of simulation to 
upgrade welders/* skllls*^ Chapter 6 recounts a case In which Detroit 
retrained building ^inspectors* The importance of continuing education 
and training are ei^phasized in' chapter 7* This fdnal chapt^r^ 
formulates policy implicatioits and suggersts that effortjs to achieve 
high productivity through technology is genei^ally accepted by unions 
provided companies pursue a job security policy* (Other report? In - 
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, PREFACE 

Economists who have studied the sources 
of our productivity growth give great weight 
not onl^ to technological changes which lead 
to productivity improvements buf also to the 
ability of the work force to adapt to thQ«e 
change s> Public Law 94-136> which estab- 
lished the National Center for Productivity 
and Quality of Working Life^ recognized this 
need. Retraining either on the job or in in- 

. stitutions offers a major means of accommo- 
dating to new technology and^ at the same 
time^ jmaxirrtizing the employment security 
of workers affected by change. - Accordingly^ 
one function of the Center under PL 94-136 is 
to '^dentify^ study> and review retraining 

y^rogr^ms* . > designed to. counteract threats 
to job isecurity whi^sh may result from efforts 
to iinprove productivity. " 



"^Tnis report is the fir^ in aj.series titlejd 
Productivity and Job Security wnich is planf- 
ned in response to thfe Center^s charter. The 
five case studies which, comprise, the repoH 
are pres^ented here under the* subtitl^^ 
Retraining to Adapt to Technological Change 



They dea^with ^^arious kinds of technological 
change^ including the restructuiiing of-.work^ 
and illustrate jiow different forms of retrai:!i- 
ing can assure an orderly adjustment to 
technology bj workers. Field visits were 
.made td priv&ie firms and_separate training 
f stablishmei;itf in the first four .cases. It was 
not feasible} to make personal . field visit^j in 
the case of Detroit's inspection prograiUi In- 
steady lengtfiy telephone conversations w< re 
held 'with th^'e [director of the Detroit Buildfng 



Department^ the -assistant, building safety 
jllikctor in Phoeriix^ and^ the_ training coor- 
dinator for the*" Los Angeles Department of" 
Building and Safety. ^Also made available 
^Were speeches by the general manager of the 
Los Angeles Department, Where footnotes 
are cited> they appear at t^ie ,end of their 
chapters. \ . " f ^ 

The tenter aclcnow ledges with deep appre- 
ciation the frank and thoughtful descriptions 
of retraining e;iperiences whic|ti corporate 
and ^mion representatives^ erf^redi Thanks 
are also extended tp the local governgient of- 
ficials who provifiM data for one of *1ie case 
studies', ^. \ , / . • 

This report; was prepared by A. Harvey 
Belitsky^ consultant' to the Center. Edgar 
Weinberg* Assistant Executive Director and 
head of the Center^s -human^resources pra- 
gram>, provided direction in Its preparation. 



SUMMARY AND PQLICY IMPLICATIONS 

Summary ^ 

This report presents five"^ ca'se studies of 
worker retraining with the objective of deter- 
mining the usefulness of " retraining in pro- 
tecting the job secUd^fty of - worker^ affected 
by technological change; Four of the case 
studies deal with privatigly sponsored reti^ain- 
ing; the fifth concerns retraining in. local 
government. The limited extent to which job- 
related training is {pursued on a continuous 
basis* rather than as ad hoc and often hasty 
responses to innovations*, is also considered. 

Chapter 1 finds that the available national 
data on job-related training and rei§:'aining 
give an inadequate picture of the exterft'of re- 
training. Alsg, dealt with are several;^eneral 
issues affecting the use of retraining for job 
security: the desirability 6f informing work- 
ers in advance of technological change; ad- 
vantages and disadvantages of different kinds 
of training; and the general effectiveness of 
retraining in assuring job security, 

,Tbe findings concerning the usefulness of 
retraining/as a job security measure can be 
briefly summarized under the chapter titles 
fQr each case study. ^ 

Retraining for New. Technology in a 
Foundry — Apprehension of the work torce 
concerning the move inttf a new foundry was 
i^emoved and adjustment to the changeover 
facilitated through on-the-job training (OJT) 
^d assurance early in the process that job 
declines would be met through attrition. 



Training Multicraft Mechanics in a Paper 
Mill — Transforining single-craft mechanics" 
into all-around/ maintenance personnel in* 
volved up to three years of OJT and home 
study with "programmed l^earning, 
* 

Institutional Retraining of Graphic Arts 
Workers "Substantial innovations within the 
graghic arts have resulted in the layoff of 
mature workers in> for example> photoen- 
graving. 'While these v/orkers have enrolled 
promptly for retrainings they and their newly 
af^quired^^skills have not always 'been in de- 
mand> in part due to employer preference for 
competent younger journeymen. 

• 

Institutional Upgrading of Wel<iers-- The 
AIRCO division which manufacture^^ ij^elding 
equipment and supplies determined 'tb^t Semi- 
automatic welding processes would gxintinue » 
to expand in several high technology> growth 
industri^ if enough welders t;oul3 be trained 
^ in the new processes. AIRCO has several 
schools and these attempt to simulate on-the- 
job conditions in their instruction. 

Retraining Building Inspectors in ^ocal 
Governinent --l he City of Detroit retrained 
Single-skill inspectors into gener^il building 
inspectors through short and intensive train- 
ing. The opportunity to remain employed 
provided strong motivation to complete the 
training/ ' * 

The Case for Continuing Education/Train - 
, ing --While the Case study approach can be 
instructive for learning about typical retrain- 
ing* atcommodatvon? to new technology > 

■4 

■\ 

\ 
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eontinuing education and training -may yet , 
prove to be the ideal mean^ of adjusting even 
when a technology requires some short> spe- 
cialized training or even a shift to other jobs. 

Policy Implications 

1, The case studies suggest that the effort of ' 
private firms t^o achijeve higher productivity 
from new technology is generally accepted by 
unions as a means for assuring a company's 
competitive viability* provided the firms 
pursue a policy of job security* including all 
or most of .he following; 

0 Adequate advaiice notice of impending 
technolpgical Qhange^ 

'\: V 

o Assurance that icaj required layo'ffs 
. Will be mirtimai 'and achieved By natu- 
ral attHtiou of the exisUng work ' force - 

o Assurance th^t the current work force 
will receive any retraining.^needed "to 
adapt to new technol6g;j^ 

2*, Such assurances ai^e usually feasible be- 
/cause management' knows beforehand mo&t 
of the employment and skfll changes assoojl- 
ated with ^ changes in technology. Therefore*,^ 
'sacceifsful efforts to imj>ToVe productivity 
must plsi^ for^changes <in msinpower^ including v 
projections of needed skills and trainiRg, 

5* Job re^eBigns ^yhich raise^productj^vity 
modifying aiad enlarging job skills and tasks ^ 
may be perceived^^as threats to employrnent; 
thus th^se rfeqtitre "the same job security 
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pt^oVisions as tho.se technologies wTiich in- 
volve major changes in*equipment: 

4, Continuing education and training may be 
a useful way of avoiding the disadvantages of 
high specialization. Specializati<Jn reinforces 
■ inflexibility in workers whenever major ad- 
justments tQ new technology ;are required. It 
is also likely to deter workers from suggest- 
ing those ''minor innovations'^ which> taken 
together, are responsible for a large share 
of the advances in prodtictivity. 



5. While the shift from single to multicraft 
duties for maintenance mechanics can raise 
productivity in a service function^ fairly ex* 
tensive retraihing ig involved. 

6, Only a modest number of workers take 
advantage of company paid tuition forcourses 
which invprove job performance. Such 
course s woul/J enjoy greate r enrollment if 
employers an^i unions were to develop jobs 
which utilize |:he know-how taught'. 

"7, Middle-aged and older workers in firms 
which introduce labor-saving technological 
changes would especially benefit from gi^eater 
opportunities Ao take job -related courses* 
since workers with skills broadened through 
continuing education a,nd training are more 
likely to be able to move to jobs within the. 
innovating firm or in another firm, 

8^" Training under actual working conditions 
is the major advantage of OJT; but OJT can 
suffer if nxanagemerit views it as competitive 



10 



for the human and material resources which 
are^also co^nmitted to production. For its 
part>- institutional instruction^ which simu" 
lates aj:tual Job conditions^ can design train- 
ing to take into consideration p<;obletns that 
do not arise regularly in the cpuriM of work. 
A combination of OJT axid ins trucm>fi--wi thin 
Si training institution- maximizes the ^dvarj- 
tages of each. ^ 



CHAPTEK 1. ISSUES IN RETRAINING 



^This chapter deals with issues of retrain- 
ing to (1) adapt the work force to technologir 
cal change and (2) assure the job security of 
workers. They provicie a setting for five case 
studies presented in, this report. A sixth 
"case^ for continuing education/trainings 
may itself be considered an issue^ pro- 
pounding as it does the view that continuing 
education and training is preferableto the in- 
tenriittent refraining which usually follows 
the introduction of anew technology. Issues 
considered are: 

' . o Importance of Retraining 
^:;tJ^ Informing Workers of Retraining 
' o -Major Kinds of Retraining 
o i^xtent of Retraining 

o Effectiveness of Retraining in^ssuring ^ 
Job<gecurity 

Importaih:e of Retraining -^From the workers* 
viewpoint^ retraining is any training , that 
takes place jafjer tYve first rpajor training is - 
completed. When job requirements change^ 
the successful .completion of retraining may 
be the prime requirement for remaining em- 
ployed* From the employer's viewpoint^ , 
retraining is th^ means by which pr4:)duct{vity 
increases can be realized from technology-- 
, new equipment^ machine'iy^ or processes"; 
pew methods or organization of work, ^There- 
fore^ both workers, ^d management -have an 
interest in the timely provision of retraining. 



. Modifications in, work metho,ds often 
break down or regroup old craft lines. The 
clustering ox functions * from one or^^more 
crafts into altered^ or even new^toccupations 
is^evident in three of the four private;^^tor 
case studies and the one from local govern- 
ment. ^^etraining for this is potentially appli- 
(*ab^ throughout thfe country lo many skilled 
maintenance worker^ in a "number of indus*? 
tries. ^ 

InfQrming Workers of Retraining - -Even 
though continuity in employment is the result 
bf xetraining^ workers tend to feel threatened . 
.initially by new technology^ whicri' usually 
changes 'Oustomary production nxet^ods and 
thus changes the way jobs, are performed. 

This uncertainty can be allayad by provid- 
ing workers a§ early as possible with as 
much knoi^ijedge as^ possible about the new 
technology's impact upon amplojmient^ skill, 
and retraining requirements, ' 

, Of course nonunion as well &s union firms 
adopt major technofogicafl changes requiring 
retraining. However^ the case studies in this 
report deal predominantly with unionized 
firms because: 1) a substantial*" part of all 
major technological chang^e occurs in the 
unionized firms of major trtdustries; 2) col- 
lective bargaining agreements make most 
likely the ^'codification of policies concerning.^ 
advance notice^ of/technological change and 
r^rainlng; and 3) s^me unions are particu- 
larly /active in training and retraining' and 
operate their own training institutions. 



The Bureai^ of Labor siatistics (BhS) has 
found various Job security provisions in 
collective bargaining agreemehts which cover 
1, 000 or more employees. As of July U 1974, 
a. survey of 1, 550 agreements, reyealed th^ 
J.ess than 10 percent dealt with advance notice^ 
of technological change. About l.i2 million 
workers, or 17 percent" of those covered by 
these agreements, were protected by an ad- 
vance nQtice clause. * S 

^^J^^-^"^^ of Retraining — On-the-job train- 
ing (OJT) and training provided within an 
ijistitutioh away from the job 'are the two 
major kinds of training, 

OJT c^n be formal or informal. .Thus, 
informal training can include the casual dem- 
•onstratiorv of an innovation by one worker or 
supervisor to another./ Informal training can 
e^en be adequate for transmitting the know- 
how of major technological changes. 

Nonetheless the trend toward formalised 
training seems to be incr«^sing. According 
to two surveys conducte^d at .different times , 
by the Bureau of National Affairs, Inc. , the 
^jfflfeater complexity in business enterprises 
Wad production'processes has made it neces- 
sary to Explain not oply_ how but why work is 
performed.!/ A , related .belief is 'that a 
'modem technological society" may demand 
training and education throughout ,most 
people's working lives, 2/ 

While OJT has both advantages and limi- 
tations, some researchers call it the ideal 
training method for developing skills required 
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by technological change. Changes, such in 
the frequent alterations in computer techno- 
logy, can be transmitted to affected workers 
as they take place. 3^/ 

OJT emphasises learning by doing and 
keeps theoretical explanations to a minimum, 
Thi6 is particularly attractive to people who 
Kave been ^*tut*ned off- by earlier experiences 
with book learningj4/ or who for other rea- 
sons learn best from concrete occurrences. 
Moreover^ OJT is relatively more permanent 
than formal classroom training, which, -as a 
budgeted itqm, is subject to "cost reduc- 
,ti€fn\^ . onQ^ /a? training crisis is past, "5^/ 

^ However, a U, S, Departmemt of L^or 
study determj^ed that OJT does not "educate" 
workers to accommodate to change and that 
inplant training usually, ^oes not teach any 
skills which enhance worker mobility, 6/ This 
i& quite predictablariftn , view of the (Jistinct 
likelihood that a firm will retrieve training 
costs when the training is specific; in con- 
"tarastj *^Kthe investment costs of more general- 
ized training jvhich increases worker mobility 
may be los# if this allows the worker to 
change employers, ''7/ 

Moreover, while it is possible to develop 
ide^l circumstances for OJT, it is not easy 
because firms invariably rank training below 
production, 8^/ "Because on-the-job training 
i:>equires the same' supervisory inputs, mater; 
ials, and equipnient . as productior^ large- 
scale training can lead to serious drains on 
productive capacity, *'9/ Another * possible 
drawback to^OJT can occur when workers 
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dislike showing other ^f^i'ke rs how to perform * 
their job. Also OJT ^nay n^t be able' to t^^ain 

* in all necessary situ^ionsr , for ekampl^> a 
breakdown in a cofttinuous^ flow operation - 
which would have to bl^-d^alt with may simply 

* not occur during a training period, lO/^ 

' -f . 

Some firms subcontirict a substantial por- 
tion of their training .to^^gecial institutfLons 
because, OJT interrupts, regular working rou**^ 
tines. The training progran^ of ev^n a 
greater number emphasise OJT but^pr^ide i 

. related ^ instruction in a private or public 
training institution. The exp^rjrsion of formal 
training rev^ealed by the Bureau of Natlon^il 
Affairs> Inc, surveys referred tcearlier may 
further? indicate a greatef prefei;ence for 
training away from a firm's, premises- How-^ 
ever> the job-related training provided by 
vocational schools or a community college 

^ should not be supposed'to t^^ totally different 
from OJT since training institntions^at times 

''Simulate t1^ actual work environment to the 
'riiaxinxum extfeni possible, ' :r 

The Extent of Retrairiing -*-No firm esti;tnate ^ 
Is possible ot; the extent of trainir]g and' re- 
training which -private industry sponsors be- 
cause nfiost private (and publicVemployers do 
not tally^ training expfeodituVe^ ih> cctj^sistent ' 
and ijieasurable ways, 11/' , That training is 
nojcmally carried out inlbrmally only.under- 
scores the ppoblem of. |j|riving at any quanti- 
tative' measure of training,^ Th0refoj:*e> a 

. recent attempt to' determine tiie extent of 
various kinds Qf ''work training^' floes not 

- even attempt a 'firtn estimate-^f the number 
oX people being trainee! .in. formal OJT U 




programs ^12f Mbreovet, ^ccojding to. at 
least one manpower ahalyst^ no two retrain- 
ing situations are'alike, * Circumstances vary 
vO^ith the nature of the production process, the 
types of occupations, and> perhaps most im- 
portant, the rapidity with which changes are 
introduced, "13/ The episodic nature of re- 
training- -especially when it is associated 
with technoiogical change --reinforces the 
i;eag<in for vising the case study approach. 

It is> however> possible -to estimate the 
number of 05T provisions in' collective bar- 
gaining .agreements with major employers 
(1> OOO orimore workers); on July 1, 1974, 3.4 
million workers, or^ nearly 50 percent of 
th^p working .under agrefements with major 
eriifloyers, had OJT coverage, 14/ 

The e xtent of OJT within even th^arg^ly 
unionized industries cannot be judged only by* 
taljlying the number of agreements with^ OJT 
clauses because many *' successful" pnion lo- 
cais do not even, attempt to include training 
clauses in their contracfts*- TMey rely> in- 
stead, on unwritteh training / agreement, 
even though the national unions suggest that 
the locals try io incorporate mo(4el clauses^ 
prepaj^ed by the national's research and edu- 
cation offices^onmany bargainable is*su^ — in^^, 
eluding advance notice for technological 
, Ghange, 'OJT> and other form^ of training and 
education* Such woyld be the case for^many 
of the locals af .yie International Association 
of 'Machinists* "Even in those machinists 
locals whicli have training clauses, th^ lan- 
guage ranges from highly detailed to rather 
vague* Yet it is obvious that ipachlmsts 
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.must u^idergo some forms of reti^aining^ 
.working ,as Uhey do in such innovative 
industries as aerospacje* ^shipbuildings and 
^ e-lectronics and needing such technoiogically 
.advanced skills as are required by numeri- 
cally controlled machinery and laser and 
electronic Welding, 

Effectiveness of Retraining in Assuring Job 
, aecurjty -^-Ttte principal measure of jol) se- 
curity^ jToUowing retraining -is the, av^ailability 
or nonavailability of changed or new jobs for 
relrainees/ One of the few empirical studies 
which tested this ^or wdrfeers in all regions 
and occupations found in 1967 that not many 
became jobless or incurred shorter working 
hours due to technologi'caj change* Ten per- 
cent of the workei^s Idid report that their jobs 
\vere changed; but most expressed satisfac- 
tion with ■ the opportunities ^ foi; incVeasing 
, tl\eir earnings by woxt^ng on more productive 
machines* Perhaps ]X can be inferred that 
' accommodation; was made to any necessary 
retraining. In addition^ the study seemed to\^. 
dehidnstrate that^ '^better-educated workers''- 
influenced the rate at which technological 
change Was introduced* 15/' 

\ Tfie, Adaptability of the work force caa be 
fuHHer inferred from the variety of^itualj^ons 

. in whfch tecJmolQgical^ change, took place^ as 
repojrtet^ in the five<case studies J^^The cases 
deal with job-security prc>vi<(^ijons as they 
relate to mo*difica±ions . of plant* equipment* 
processes, and d^^ign of ^work* A j^reat deal 

^ ,of Variety. was found in the cases: in advance 
notice to workers of .technologicar change; in 
the kinds, of" on-the-^ob stndf^ institutional 
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arrangements for retraining; and in the status 
of people being retrained (current, new, and - 
laid-off employees). 

Continurng education itself is i/aried. 
Several forms of it are cited because of the 
growing importance of training as a form of 
employment insurance^* upon which workers 
can draw when their, jobs *are altered or even>^ 
displaced by inn^vatioA, - 
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CHAPTER 2. RETRAINING FOR NeW TECH- 
NOlJOGY IN A FOUNDRY 

The firm represented in this case prefers 
anonyinity# and is identified as GIF# an acrp- 
nym standing for gray-iron facility;. 

; GI^ ptarted as a blacksmith shop well 
over 50 years ago and is notable for the ex- 
tremely modem foundry it built within thd 
past five years. The firm is justifiably proud 
of the foundry which is called a metal-casting 
facility in order# according to the manager, 
to e'rase the undesirable connotations impli- 
cit in the word foundry. An international 
officer of the union representing GIF workers 
agreed that the facility is probably the haost 
modern small foundry in this country- 

GIF is, one of two manufacturing divisions 
in the Qoncem, The other^a machine teol 
division located nearby# ryfakes GlF^s castings 
into heavy industrial^' nqiachinery (primarily 
high-speed presses for^ machine tool shops 
and stamping plants), That^GIF has its own 
pietal-casting facility distinguishes it from 
most machine tool, manufacturers, ■ T*he cur- 
rent work force of the metal-casting facility 
numbers 125 houi;ly employees. (The 
majority of foundries whose workers are re- 
presented by the GIF unioi>^have less than 
250 workers.)— t?i?like other firms which have 
tried unsuccess£ully to maintain both opera- 
tions> GIF, "has consistently contributed to^ 
the firm^'s profits. Since the major techno-^ 
logical Changes and resultant retraining 
occurred only atGIF# this case is -concerned 
only with that division of the firm. 



Three reasons were cited for building 
GIF. E!!irst^ a fcleaner environment would 
result from new processes which permit the 
reclamation of sand and control of, emissions. 

Second^ castings would be'of higher quality-- 
they would be more accurate and look better; 
and according to.GJF's executive vice presi- 
dent^ higher quality can translate into higher 
productivity. Thirds improved working con- 
ditions which, would result would insure th^ 
ability to' attract younger wbrkers. (The 
chairm^ asked boardmembers how the com- 
pany was to continue to get workers even jf 
the foundry was better than the average for 
the industry. One member who was resis- 
tant to building the new facility had only to 
stand in the old foundry for a few minutes; 
his white shirt darkened and his vote shifted.) 

Changes in Technology - -The stages in the 
metal-casting process were not basically 
changed by the new technology; however^ the 
process itself was. The old foundry had 
utilized the black sand process; this involved 
adding binders and water to sand^ making a 
mold^ a^id drying it. NoW^ while the same 
sand is used^ it is . mixed and bonded with a 
chemical resin which ''air sets"- (that is^ un- ; 
like the old process it needs no heat) andj 
hardens much more rapidly^ leaving no mois- 
ture in the molds. 

^Moreover the new process does not re- 
quire.,raniming. Because the resin binder 
uses 75 percent less binders than' the old 
process^ it is ipore '^flowable'* and can be 
settled into place simply by vibrating. 



24 



The set time of molds under the new pro- 
cess is 30 to 45 minutes as opposed to 24 
hojtrs in the old. Cores are now set by infra- 
red heaters in about seven minutes; before 10 
to 12 hours were needed. Two coremakers 
are able to do the job, where six used to be 
required. ^ " 

Another outstanding change involved 
replacia^ a large gas-consuming oven and a 
coke-vconsuming cupola with an all-electric, 
induction^ melting process. While the all- 
electric process is more'costly per B, T, U: , 
it is.less polluting and affords .better quality 
control, ■ ^ 

The vertical channel induction furnaces 
ar^ thg most advanced inulte; each fUrnace 
has a collar or pollution control, and a great 
number of outlets draw out dust or both dust 
and smoke. Compared to most foundries, the 
operation must be considered '^clean, 

The furnace area has a "pulpit* or elec- 
trical control booth* which allows operators 
at sojme distance away from the molten metal 
to achieve via pushbottons* knobs, and 
meters what was formerly done by hand 
Shoveling, From*the pulpit* ij is possible to 
control a charging cranej open' the top of the 
furnace; and select with a magnet either pig 
iron or scrap, which is then dropped into a 
bucket for which a scale provides a digital 
reading. Finally* a one-ton load is positioned 
Over and dropped into the furnace. 

Production and Produotivity ^-Annual prcduc- 
tiOTi' in terms 'Ofr good casting rose by 25 
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.percent--from 6, 000 ^ 7, 500 tons. ^ On a 
*daiJy basis, the production of large molds 
(about 3, OOOpounds i:asting weight) rose^from 
6 to 11. As a rough imeasure of the increase 
in labor productivity, the. manager of GIF 
estimated that about 20 percent fewer man- 
hours was currently required for each ton of 
^ good casting, More'dramatic changes in pro- 
ductivity took place, within portions of the 
process. ^ For example, a new sand mixer in 
the core room area handles 600 pounds per 
* minute against 300 for the old mixer. In 
addition to hardening^ more rapidly, the chem- 
ically treated sand , requires no, manual 
patching and hejice produces a higher quality 
mold. There is "also less waste of various 
materials; for example, a reclamation system 
permits the reuse of sand an^ shot, |he small 
hardened steel pellets used to break^down and 
clean each casting.- 

Advance Notice of New Technology -^The 
planning period for the new racilitywas two 
years and the ^construction period one year. 
Two weeks after the project was approved^ 
the director of industrial relations, wl^o is 
also in charge of training, met with union 
representatives to inform them of the plan, 
let them know that considerable changes 
would be required^, and assure them that they 
would be kept ^'informed and involved." At 
first the union representative^ were "appre- 
hensive/^ as were several employees.. The 
company thereupon decidfed to meet with all 
employees in small groups to inform them 
in detail of the changes,' including floor plan^^ 
, of the new facility and the alternative jobs 
22' anticipated to. become available. The new 
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faQility would be phased in, 'they<5vefe told,* 
and would be operated on a pStVall^l^iDasis for 
some time* * (The old foundry, which is gtill 
standing^ is' less than a 10-minut^ walk from 
the new fsicility*)^ Thd union was de^cribe<J 
as havingbaen cooperative and it offered sug-^ 
gestion^ j^for implementing the 'complex 
changeover* The workers were also general- 
ly cooperative, possibly beca^ise they simply 
got ■ '' more attention than they normally 
received, " and before*long, "with good com* 
munitations, suspicions were minimized," 

For SIX months, a key foreman trained at 
the plant which was manufacturing the equip* . 
ment for the new facility, and for another 
three months, he trained with a firm which 
already had an electric furnace* He then 
assisted in the "installatijpn of various mech- 
anical and electrical units, and becamQ 
involved as well in workeij training* 

Chatiges in Employment and Earnings — As a 
result of the nc^w manufacturing process^, 
eni^ldyment jcfeclined from 125 to 105 workers, 
^There were no layoffs, with the cliangeover 
■ achievedrby normal attrition, ^ost of wjiich 
occurred) in the material-handling jobs that 
accounj^ for a major part of the prod^uctivity 
advances. Ultimately, total emplo^rment was 
restored to its original Jevel as a result of 
higher output* 

Employment increased immediately, in* 
,sojVie* specific job categories: the mainte* 
nance stanrose from twwto five persons with 

addition of a night or"dQwn"lBhift to main- 
tain the more elaborate equipment; a few 
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additional welder slots also became avail- 
able and some workers expressed interest in 
entering tlciat occupation. 

t Earnings were not fciasically changeti. 

Sortie ^'junior'' journeymen were aware that 
. their earnings would not be at the full rate 
until more journeymen were needed; as out- 
put expanded with^ the year^ they were ab- 
sorbed into the higher-paying classification. 

Changes in Working .Cor^tibnS "-Cjn balance^ 
. , the volume oT physic ally arduous ^york 
seemed to decrease^^ certainly fo^r the 
machine Operators. This iniftudes the* crane 
operators working in the airr conditioned 

. crane cab?^ who used to suffer from nose- 
bleeds caused by high heat. Also^ «nuch 
physically demanding work^ such as shoveling 

, and piling sand^ is simply no longer required. 

I Both union and management represen-. * 
tatives agreed that the work conditions were 
better; however^ tteey were not in complete 
agreement over the effects of all the changes. 
The'- manager felt that worker attitudes .had 
improved as a result of the generally cleaner 

' wojiting environment. A powerized conveyor 
makes it possible to utilize people more fully 
and eliminate much standBng around and 
''waiting/' a change some workers said they 
appreciated betause it removed the boredom 

/from their worlj. Other improvements include 
air-conditioned wash and fehower rooms. ' 

The manager's feeling that some wprkers 
^'oppose change 'for its own sake'' seems to 
24 have been indire<3rtly corroborated by one 

/.■■.. 
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^uiiion official when he said that certain work- 
ei;s may not apprediate the improvements. 
However, dirt and heat ny^st stiH be 
contendect with in molding, and the conveyor 
may make work harder because workers n6 
longer control the work pace. But according 
,to the, local union leader, grievances filed as 
a result of ^le hew process' did not increase 
markedly and certain grievances arose 
because it is just more difficult to please 
younger workers, 

Chknges In SkUls --Few€fr job classification^ 
were an important* outcome, in large' part 
attributable to, thfe elimina-tion of -several 
,le9ser-skilled nj^nual Classifications. The 
decline took place despite the designation for 
the firs* time of a "laboratory technician'* for 
the melting process. * Some jobs changed even 
though 'job titles remained the same; for 
example,, an. electric furnace operator still 
falls in the category of furnace tender, but 
the skills required are com{)letely different. 

Clear-cut conclusions are not easily drav/n 
about the net skill effects for the major craft 
of molder. Some specializati6n had already 
been carved * out, with the job classification 
having five levels. Under the new process, -a 
singly molder classification was effected 
through job enlargement, which, according to 
the casting facility manager,' raised job 
satisfaction levels. However, in another 
sense, the molder position could be charac- 
terized by a decline in skill'level, with the 
change for an old-time molder especially 
dramatic' In the old foundry (and rrtany like 
it are still -In operation) a molder could 
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oc*casionally make ''an entire mold jMlns^lf^ 
although/^ according to ^ union official^ most 
do not have the rainge' of talents of that "dis- 
appearing breed. Y " ^ 

The manage^ observed that high-skilled 
molders* but fewer of'them^ are still needed. 
Except for patchings most skills are still uti- 
lized. However;, ev^ry worker does not have 
to be a complete craftsman on the quasi- 
assemblyline or the flaskless molding line; a 
well-rounded molder is still necessary for tJie 
production of large moWs. 

^ * / * ' ' 

. At the mafia|[er*s insistence^ the appren- 
ticeship program aims to produce molders 
who can Iook at a blueprint and ^'conceive how * 
all pieces fit together./ Thgtt such workers 
can also be shifted ampi^g" functions is 
advantageous to" the n[i61deft3|and to the com- 
pany^, whicih can^ for e^jkxple^ maximizes 
operating 'titee on expensivel rlew equipment. 
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The charige jin- skill riequirements for. 
maintenance personnel was l^ss ambiguous^ 
Previously the ' Maintenance ^duties were 
m^nly those of a millwright; about^ ihtee- 
quarters 9^ the job entailed r^iechanic^ tasks 
"and only onexquarter Invblveq electrical pro- 
blems. In the new faciMy jail maintenance 
workers must be qualifiedn^n jndre than one of 
the Skills needed to keep equipment in opera- 
ting order^ with the exception of one mainten- 
ance Specialist whA is Vexpeprt in electricity 
and electronics. " (Skill enrichrnenf is even 
inore pronounOed ■ for maintenance pers6nnel 
at Weflif<?aco; see Chapter zl) 
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The GIF manager observed a rise ifi the 
technical'or skill requirjements for manage* 
rial, supervisory, 'and. engineeriijg personnel. 
This is associated with^ the greater need to 
TDecome involved in preventive "maintenance, 
since "more; things can go ^rrong^' with the 
new process, and all aspects arWlikely to be 
affected during a mechanical or electrical 
, breakdown. -^Iso repairs cost more. 

* 

The ne^ technology can have the effect 6f 
reducing job «iobility. ^eh who started th6ir 
job careers at GIF as ^^hlpping clerks can 
still be found " in responsible supervisory 
positions; however, they ultimately became 
p6rfeons with "background and experienc?'^ 
equivalent to many gradtralte engineers^. In 
fact. Labor Department and Census Bureau 
surveys record thousands of "engineers!' 
without coll«ge degrees. The higher formal 
education of job seekers is to reduce 

^thei** num"ber, tinless^ the trend is inhibited 
by the Supreme Court decision ( Griggs v. 
Duke Power Company ) which compels em* 
ployers to promote v/orkers on the basis of 
job performance " rather than educational 
attainment. - 

Training and Retraining --*Most" of the GIF ^ 
^ journeymen required orily -modest retraining. 
* As the manager of the gray-iron facility ob- 
served, no retraining problem* arises '*if^you 
start with all-around craftsmen.*'' While age 
did. not in itself represent an obstacle, some 
older workers who were eligible to bid foi; 
certain jobs did not want to learn the flight 
differences involved; others were happy 
simply to continue doing- the same works 27 
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(They knew what new positSons would offef 
because they had had the opportunity -to ob- 
serve all jobs,' wprkojig^ as ■ they did^ in a 
single facility containing all facets of mold 
and casting production^ ) 

Some workers . eagerly anticipated the 
technological changes anp looked forward to 
the r^ raining for their Ichafiged jobs, '^Ap- 
prehensive** workers w^r§ made to under-" 
stand that full prodyctior^ jwas not expected 
immediately; the process of faitflliarization 
would be gradual. Further, ^the retraining 
was started in the familiar surroundings of 
the old foundry, where ipolds*were made on 
a ,limited basis with the new chemically 
treated sand, . - . 

^^^..-Elxcept for maintenance and supervisory 
^5obs, all training was Pn-the^job and most of 
it was carried out during working hours, as 
determined by a combination of faGtors--in- 
eluding the distinctiveness of the^^chnology 
and the nature; of the ap|3(ficabl€ Ipfcor market. 
For one thing* GIF became involved in weld- 
ing a larger volume of Jie^vy plates, but the 
local vocational schools (although. considered 
"good") concentrate on light plates* (This 
deficiency in moBt public vocational schools is 
a reason why AIRCO launched its own weld- 
ing schools. See Chapter 5.) For another, 
such 'advanced niolding techniques are uti- 
lized by "'only a handful" of firms in - a four 
or five State area, and virtually their entire 
Vork force is clustered in the small commu- 
nity where GIF is located and nearby rural 
areas* ' % 
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Although retraining was-^characterized 
more'ars I'familiarizatioii^* than ''extensive re- 
training^'* the firm could not indicate' the- 
duration of the ''retrainings^* because it was 
still underway. This, is probably not atypical 
wnen a new technology is introduced; how- 
ejter, jouroeymen did not receive continuous 
retraining since 1973, when the new facility 
began operations. Supervisory and main^ 
tenance personnel, whose jobs changed 
extensively, had home -study assignments for 
which they were paid. The union agreed that 
informal classes or OJT would not be enough 
and a maintenance worfcer specialized in 
electricity and electronics would have to be 
hired from, the Qutside, The regular main- 
tenance staff, from foreman to apprentices, 
was ask^d to take a few in-housfe courses, 
principally in blueprint reading. The blue- 
print reading course was given one hour 
before the start of the workday. It consisted 
of four hours per week over 16" wieeks, and 
workers were compensated for the time, * 

Apprentice training continues to empha- 
size well-rounded craftsmanship because, 
with the considerable mobility in the plant, 
workers '*can bid off a job just as theyVe 
become productive at^ it.** Thus, molding,^ 
maintenance, and pattern chasing still have a 
four-year apprenticeship t;onsisting of OJT, 
***perience, * ancl some course work. The 
apprenticeship in maintenance has been ex- 
panded; each aspirant to a journeyman 
position must prove himself in electricity/ 
-electronics* pneumatics, hydraulics, sind 
troubleshooting. 




/ - . ... 

In terms of general development of the 
labor force, the company has a policy of pro- 
, Viding tuition reimbursement for completion 
of job-related courses at a university or 
through correspondence. 
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CHAPTER 3. TRAINING MULTICRAFT 
MECHANICS IN A PAPERMILL^ 



Westvaco, a major manufacturer of papfir 
and packaging, bega^ in July 1970 to operate 
theWickliffe mill, anew $100 million, fully 
integrated pulp and paper facility in Western 
Kentucky near the confluence of the 
Mississippi and Ohio Rivers. An imrestment 
decision of this magnitude, by a corporation 
whose annual sales at the time were almost 
$500 millicin obviously involved consideration 
of all recent paper technologies^ jand> in faGt> 
the operation of many mills had been ex^ 
^amined. Over the past 10 years, Westvaco- 
had doubled in size while reducing its work 
force by 15 percent; this rise in production 
was credited to the more than $.5 billion in 
capital investment for the period. 

Change in Technology and Advance Notice of 
the (Jnange --l'tTe Wicfciiffe mill continued to 
emphasize the most productive technology^ 
and while it put* no new concepts into prac- 
tice, it tried to get the most benefits 
from centralization of the entire process^ 
including the power and recovery unit. Con- 
trol ofmost processes in all departments was 
placed under instrumentation and computeri- 
zation which requires monitoring by workers. 
(As with other firms in t)ie industry, the 
digestor was computerized; the digestor is 
similar to a big pressure cooker which 
separates the lignin and cellulose fiber in 
Tvood chips.) And possibly the world's fastest 
fine papers machine was installed. While tlie 
Wicklif^fe mill ^uaed the most inventive 



machinery and equipment^ major productivity' 
iniprovements resulted from utilizing man- 
power on existent technology more fully than^ 
had been done either At Westvaco mills or 
othe r pape r m anu f ac ture r s . 

AcTcording to the manager of the Wickliffe 
mill (an .engineer by professioh)> the high 
costs of pollution abatement had placed the 
industry's marginal plants in an untenab]^e 
competitive position. Himself once 'mainte- 
nance supervisor at another WestvaccJ plant> 
trie manager's owrv experience reinforced his. 
thinking about multicraXt maintehance. He 
kijew that workers can often contribute more- 
than management realizes. Furthermore^ he 
felt that "precise" or highly specific job clas- 
sifications were counterproductive, (During 
a cutback^ in output at another mill^ when, 
maintenance personnel with high seniority 
"bumped** other workers^ he learned ttiat rig- 
gers with 20 years of experience in the one 
job dould also be used in other jofca. ) Finally* 
he4:oncluded that '^some work^rs^njoy more 
responsibility**' and should be "feiven the op- 
portunity to assume it. Some company and 
union officials werdWeptic%l abouf applying 
the muK^craft maimeriance coticept* but the 
president of the locai union favored it on the 
basis of some previous experie'^tce with the 
innovations 

Although the. Wickliffe mill was a new 
facility* ntanagement's practice of giving ad-' 
vance notice on new techno^^og^les w^as still 
relevant* because the corporation signed a 
'three-year agreement with the United Paper- 
32* workers International Union (UPIU) at the 
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^tart of production* Leaders of the union 
local said that the rrianagers of a sizable 
public utility were having trouble shifting to 
multlcraft maintenance, because they had 
made the mistake of informing employee3«>f 
■ the change in an impersonal manner^ The 
local's international .imion had already shown 
itself xeady to accept new technologies and 
adaptations to remain competitive; exanxples 
of such reforms found in the newer Southern 
mills included multicraft^maijitenance person- 
nel and e^^s^ion of the ^'crew concept" to a 
paper miIP»Dpe rat ions and power and re- 
covery phases. 

Prospective workers were also informed 
in advance of any novel duties they would have" 
and training they would require. This was- 
particularly important because the great 
majority of .employees " turned out to have no 
experience in the enhanced requirements of 
,the jobs. 

Workers for the.Erilarged Maintenance Job -*- 
The shift from single- to multicraft malnte- 
nance Kthe new position was called general 
mechanic^ or g.m. ) was the major manpower 
(as well as technological) change atWestvaco. 
Job applicants who were pipefitters; mill- 
wrights^ machinists^ or electricians were 
told they would *have to become qualified 
multi- or four-skill craftsmen through, re- 
training over an approximately tt^ree-year 
period^ or nearly th^ amount of time it took 
to train for the initial specialty. While they 
were tiot expected to become full-fledged 
^craftsmen in each occupation* the^ were'to 
develop a high level of competence in various 
facets of each craft. 
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The position is desc ribed as one of 
keeping the mill operating. Immediate focus 
is upon equipment breakdowns and unsched- 
uled shutdowns^ but great emphasis is 'also 
placed upon preventive maintenance^ correc- 
tive maintenance^ and scheduled shutjiown 
maintenance. Theg.m. is^ expected to be able 
todo most assignments "from start to finish." 
While 8 to 10 workers are assigped to a crew 
which Operates as a tearii^ often only two 
mechanics workon a particular job and super- 
vision is minimal. This is why "top notch> 
^motivated people", are needed. 

Westvaco had studied the experiences oC 
other m*ills which h^d shifted to the g. m. 
position. These were not always successful; 
others succeeded only partially. *Nor had ail 
of those mills incorporated the four craffs^^ 
with the electrical or 'instrumentation ele- 
ments excluded at times. Not even the 
international ^ union was intimately familiar 
with the concept. ^ So" the shift represented 
a considerable chaiHenge for the workers and 
.the company. However> there were a couple 
of advantages. One' lay in the fact that the 
mill was new and thus not burdened with a 
single-craft tradition. Another involved the 
need to deal with only a single union. <Some 
*mills> including som§ Westvaco mills> have 
from two to four unions. ) * 

AlMut.95 percent of the aspirants for the 
poM^V were single-craft mechanics from 
such^^ried industries as construction^ auto- 
mob ilenmanufacturing^ machine tool> and 
rubber manufacturing; most had worked in * 
maintenance departments^ but only twatame ' 
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from another paper mill.. The age of those 
who agreed to the terms (which ultimately 
appeared in a collective bargaining agree* 
ment) ranged from 21 to 48> with the average 
'30 years old. According to the personnel 
managen the relatively older workers v^rere. 
up to the challenge as long as they were.Ve* 
assu;*ed that retraining would culminate iri job 
security. The importance of steady employ- 
ment as a preeminent concern on the part of 
the workers {attested by the research director 
of the UPIU) cannot be e^^aggerated-. There* 
fore> while the small work force made reduc- 
tions unlikely> affirmgition was needed that 
should any become necessay/an effort woul/i 
be made to handle them through attrition. 

Possibly as many as 90 percent of the new 
workers were from the three*State area 
within ISOmiles of the plant. However> ^ome 
came from Detroit and even California; many 
of them had left Western Kentucky during the 
previous several years because good-paying 
jobs had been scarce and they^ had not wanted 
to settle for agricultural or other low-paying 
work. Now they were finding it .inviting to 
move to financially rewarding jobs close to 
their original homes; some even took a cut 
in pay at the start. 

^ The greater responsibility inherent in the 
multicraft job was apparently an important 
stimulus to many of the applicants. It was 
suggested that some of the original jobseekers 
had been' motivated by increasing educational 
attainment which wbuld mitigate against spe* 
cializ^'ation and toward generali2ation> but this- 
<iould not be verified^ 35 
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The wage scale was also probably an im- 
portant consideration. The hourly wage rate 
for a siDgle-craftmechanic was $6.64. After 
qualifying for a second crafty it rose by 31 
cents; competence in a third craft brought 
another 31 cents* A mechanic qualifying in all 
four crafts was p4id an additional 78 cents^ 
for a final hourly total of $8. 0^ This was 
at least $1* 00 higher than the specialized 
mechanic's rate in large nearby chemical 
plants*. Under a contract effective July U 
1976* hourly rates rose to a range of $7. 3D 
to $8*84. 

f ' ' ' ■ 

Up until the present?; only one persbn 
accepted for the lirogram was declared, a fail- 
ure* not because he was not "competent'* but 
because he was an electrician who would not 
accept other job responsibilities. ' Nobody has 
quit the program/volimtarily. Eight foremen^ 
whp were prom/ted from within^ supervise 
the, 70 mech^iics. Of these^ 67 have four 
skills; the otlier 3 are striving to ihasten their 
final skills. 

The risk associated with this innovation 
has apparently paid off* Some earlier doubts 
on the pai*t. of managers and craftsmen (spme 
of whom we^e considered opposed to ''change 
itself")/have faded^ and the movement to the' 
multicraft maintenance system is now under- 
way in Westvaco's other mills^ including the 
original and largest mill in Luke^ Maiyland, 

Retraining: Conversion of Specialists into 
Multicraftsmen ^-Ketraining represents the 
actual nuts and' bolts of the^ ^'technalogy^ 
involvings as it does^ ' the conversion of 



specialists tDto multicraft maintenance ifrork- 
ers. The retraifting, or simply trainings of 
specialists to bV^ multicraft jnaintenance 
workers must not be'^&Qlifused with an appren- 
ticeship/ as a ^1971 We^tvaco booklet ^jiakes 
clear. The aims arg^ to enable journeymen 
'^.-to* progaKss , to mdlti-skilleo general 
mechanic st^fcs by capitalizing on the syner- 
gistic stren^hs and advantages. developed. 

' in becomiijg a practicing journejnnan*' A 
mechanic undergoing training is assumed to, 
build on a^ common base of transferable 
skill--*Lncluding the use and care of common 

' hand tools and equip%ent ^f his craft; ability 
to read prjints and measure; knowledge of 
mathematics; and familiarity with "industrial 

routines. " 

* 

This training is ^ja^ically OJT plus home 
study and is conducted under the direction of 
of , a union-management training comfnitteQ. 
Duririg indoctrination^ -trainees are reassured 
that the program's requirements ^re not be- 
yond a jopriieyman's gi\asp^ '_Epth the com- 
mittee ^d foremen "monitor'' the- progress 
of t razees to assure OJT rotation in suffi- 
cient variety to maRe home study^ meaning- 
ful. {Fpremen * have needed considerable 
"training!* to insiure- the .program's success; 
initially foremen of the gld school would not, 
for example^ call on a perfeoja who is consid- 
ered a millwright to perform a job nominally 
handled by an electrician.) 

/ Westvafto remains convinced that the be^ 
^practical training - secured through OJTx 
and mechanics expected to train each 

other in their specialties. 



According to its developer (TPC Training 
Systeijis, Barrington> Illinois)^ 'the home 
study portion is not si correspondence course 
because trainee's do not have a real waiting 
pe^od for answers to questions andproblems* 
Ifaiffers in another sense from a tjrpifcal dor* 
respondence course because traijiees can call 
upon thej.r crew members when par? of a 
coUrse is notcl^ar. Trainees take three 100- 
TidUr courses for which they are paid at the 
r.egular hourly rate upon the conmletiop of 
each. The courses ai:e described a^T. .new 
method/ s/ of self^instructional training. . . . 
Short segments of easily understood text 
material are followed^ and strengthened^ by 
the latest programmed learning techniques. ' 
The home study approach is considered less 
'^burdensome and disruptive** than classroorn 
instruction which was used only during the 
start-up phase. It allows the trainee to pro- 
ceed at his Own pace. Periodic tests are 
administered by Westvaco's Personnel De- 
part jnent. 

A journejnnan beginning training spent 
about 70 pe'Sxent of the workweek in a, craft 
other than the one he was hired to perform and 
the remainder — neatly 15 hours -^consisted of 
OJT. Those wjio were not qualified welders 
also had to enroll -in a fuU^time 80-hour 
course at Paducah High School (for which the 
company paid) * and finally '^tested'' by 
Westvaco welders* The company n^ con- 
ducts welder training as needed as part of its 
^own OJT. ■ * ' ■ 

Even if they are not in th^ cur^Hr'pri* 

mary** craft for which a trainee" ^^,taking 
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OJT and a correspondence course^ tasks in 
any of the trainee^s "blue booklets'' al^e ap- 
proved as they are completed. Thus training 
tends to become easier after the second craft 
is added. (Exhibit 1 is a typical page from a 
a mechanics training' booklet. Exhibit 2 is a 
brief record of all g. m. re*quirement9Cx The 
approach to journeymen not hired as eiectri- 
cians is ijasically not different^ although this 
posesi the biggest problem "because of safety 
considerations. However^ enough knowledge^ 
and uPlierstanding of the basic elemenfs of the 
craft could be imparted to avoid Ijaz^dous 
situations. The mill manager said he becStme 
convinced that the electrician craft could bi^ 
included in th^ g* m-, classification when he 
observed iwo mechanics working on a high 
overhead crane under extremely hot condi- ' 
tions. One of the ^mechanics had an elec- 
trical background /v/hile the other did not; 
however they took Hyrns working at the great 
height and completed the job satisfactorily. 

Exhibit h Typical Page/ ^; raft Training 
Checkoff Book/ Westvaco* W^ckliffe Mill 

MlilING MACHINE ^ MILL, PLAIN 

' THIS REOUIflWENT HAS 6W4 SATtSPACTOftar WTT 



rOi MAfNlENANCE fnAl^r^C ftCCOftOSCLEW^ 



PAJtTlClPANT 
DESCRIBE JOti . 



DATf 



APPft. SICNATURE 



HO. MtH 
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bit 2, ^last^r RecorcC MulticraTt Mamtenance Traimr^g 
Program, Weetvico, ^Wtckliffe MiU 



NAME 



SENIORITY 
DATE 



Completed 

' ' \ 
i. 

Millwright Prtquahfied 

^ Home Study ► " . 
Classroom &OJT^^ 

El^ctnci^ Prequali/ied • 
, * ^ Home Study 

Classroom & OJT v 

Machinist PrcquaLfiect V 
,Home Study 
Classroom & OJT \ 




Date Book No, ' 



Pipefitter Pi^qualihed ,\ ^ i .' * 

, Home Study , - V^^^ * ' 

CUfisroom'fi OJT * " ' Ddie . .'b ook l^o^. 



Final Traming Completed 



« Date 



Certtficate Awardect 



Date 



Among training aids utilized ^re mockujDs/ 
' models, slides, films, and recordings. Also- 
used is a Cari?iody Process Trainer, which 
simulates the control panel in paper produc- 
tion. In addition* Wie Personnel Department 
is developing a library of slides for all of, the 
^ mill's processes. ^ 



On the average, it has taken, a journeyman 
12 months to complete each additional craft. 
A minimum of 6 months and a maximum of 15 
is set for completioiyjf the first craft. Six- 
month .extensions ar^tnaBe ^for the second or 
third crafts* if needed. * 

Mechanics, a^ i^ell as other workers, are 
shown ' films on changed equipment anS 
processes. A course in pneumatics and hy- 
draulics is* also under ^consideration. 
West^co has a policy of paying for job-re- 
lated courses in electricity, air conditioning* 
and other fields. And the union is very sup- 
portive; according to the urupft^-president* 
'We like to think", that our mechanics always 
stay in training. " ' 

Changes in Job Classificationg -"Other shifts 
away from traditional job classifications have 
also occurred steadily at the Wickliffe mill, 
with mulfeJple skills ip a crew leader concept 
woiHdng well in the^^lp mill, power and re- 
^covery, woody'ard* pulp dryer, arid shipping 
^4/epartments. . As with maintenance, no 
specific job titles are appH^d to machine 
_ bperators. Such designations Vs "crew lead- 
er'^ and "assistants'' are usedj to encourage 
workers to think of a whole operation rather 
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.than its pieces, apd workers in the crews 
{teams may be a better term) faction as a 
unit. In general^ the absence of specific job 
* titles can 'be interpreted in terms of "mini- 
' mum manning. *^ 

According to ^he mill manager, the crew 
leader "concept in other departments rein- 
forces the mu^craft maintenance system* 
However, while the two types of job classi- 

. fication .and organizai^n should ideally go 
tpgether> ike cautioned^liey can' be "difficult 
to bring off/' yThe concept is more difficult 

. t0 apply in th/ paper mill> where some old 
job pities remain, although all opportunities 
to assure success may not have iSeen 
exploited. The'ci;^w in the pulp mill is made 
up of the crew leader, assistant crew leader, 
first, second^" 'and thit^l^ssistants* and 
reserve. ^ ' * 

Crews for production and- power and re- 
I covery were required to have more knowledge 
of paper technology than maintenance cvrewS: 
crew leaders ancf assistant crew leaders -with 
paper industny experience^ first and second 
assistants y/ith ^'related expei^ience"; and 
third assistants and reserves frorn among 
promising job seekers in "t)ie area. " Two- 
thirds of the workers in the power and 
recovery department had previous experience 
within the industry. Those numerous workers 
with no pi^evious employment In paper manu- 
facturing had to be' taught all phases of the 
job as well as indoctrinated in the crew con- 
cept {which was partictilarly important for 
those crew workers who had been content id 
? do a single job before). 
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The change in working arrangements is 
particularly striking within the power and re- 
covery ^^partment, where all ci?ew workers 
function cooperatively within the same control 
room. (Older mills might have five control 
rooms and separate jflb classifications. Bet- 
ter instn^mentation has allowed all operations 
to be observed from one control room.) The 
crew has considerable responsibility. It 
maintains the filtered wat^r^ fire system, 
two power boilers, central air conditioning,* 
distilling plant, waste treatment, evapora- 
tors, recovery boiler, lime kiln, caustic 
lignin works* anfi' electrical distribution. 
It has no superv>^{on at night. Training waa^ 
described as being ''continuous, " with 
virtually all of it on the^job although class- 
room instruction takes place before new 
equipment is added. The simulated control 
room is "about as close to the job as you can 
get." ' . . 

The crew leader and multiple skills con- 
cepts have * influenced all segments of the 
mill.'Thus, whereas general service workers 
(or the yapd crew), who are under the super- 
vision of the maintenance " department, are 
classified at other plants as laborers, back- 
hoe operators, truck drivers, etc* , they 
perform all of" these jobs 'plus cleanup for 
maintenance personnel at Wickliffe. Accord- 
ing to the mill manager, this has been the 
only ar&a with some problems of jurisdiction- 
*al defiiiition, since ' reserve" workers within 
the various departments with the crew^ con- 
cept, do not have well-defined duties and 
mainly fill in for absent or vacationing work- 
ers". However, the reserve worker moves 



into a job vacated by the lowest working 
assistant. 



Production personnel at Wickliffe perform 
minor maintenance and lubrication willingly 
and routinely^ jobs they would not do in a 
more traditional pl^Qfit. 

The pulp mill crew leader clairhfi he can 
now perform a supervisor's job at least as 
well as an actual supervisor. However the 
s'upervisor*s job Has changed; since ?nulti- 
craft mechanics usually do not need the 
advice of supervisors* the supervisors^ per- 
form various* coordinating functions to smooth 
work movement, ■ ^ 



' Even the clerical force has undergone 
changes* which are somewhat analogous to 
those experienced by maintenance and pro- 
duction workers. Now only two people have 
their own secretaries: the mill manager and 
the personnel director (for dealing with con- 
fidentialN?iatterS and fringe benefits* which 
are considered "technical ). A pool of se- 
cretaries* typists* and stenographers handle 
the work of everyone else* including the per- 
sonnel director's nontechnical work. 

Changes in Emploinnent* Production* and 
Productivity '-The other mills within or out- 
side of the Westvaco system do not have the 
same level of automation and the exceptional- 
ly fast papermaking machine as Wickliffe. 
Nor do the others have a^itiUy operational 
four-craft maintenance system* the crew 
44 leader concept in various departments* and 
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other innovations whereby job classifications 
' are thinned^ Such variations can,-Yo a con- 
siderable extent, account for differences in 
employment, production, ahd productivity of 
Wickliffe as compared to the other mills* 
However> some approximate comparisons are 
valid. 

The Wickliffe mill has 330 hourly employ- 
ees and 130 salaried employees. About 600 
tons of pulp are produced daily; from this 3 56 
t9ns of paper ar^ manufacturfedr-iedftyT^ (This 
is '*fine paper*'--light weighty bleached white, 
all pulp> and weighs 40 to 80 pounds*, ir 40 
to 80 pounds per 1>000 squa/e feet.) Th« 250 
tons of pplp in excess of the mill's'needs are 
f sold to ^ther firms. Paper manufacturing 
resembles a steel mill with respect to 
continuity of operations; three shifts ruij 
throughout each 24-hour day,and four crews 
work, on a rotation schedule. j 

Using an admittedly crude measura of ton- 
nage per employee, the personnel manager 
estimated that productivity at Wicklifie ig 75 
percent higherthan at an older mill. Specific 
credit is given to the four^craft maintenance 
system> without which^ the mill manager 
said, "at least twice as many'' mechanics (140 
, instea^U of 70) would have been required. 

The president of the union local expressed, 
definite and positive views independently of 
but coinciding^^with the mill manager. ''If 
we're going to be competitive around the 
world, yj{e have to be productive,'' he said. 
The union president cornparad the perform- 
ance of a Georgia mill with which he was 
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familiar with the Wickliffe milL Wickliffe 
o^ra^ed with slightly over one-quarter of the 
w-oriters per shift in Georgia and pi;pduc^d 
ne'arly twice as much, r 

• 

Higher productivity resulting (rbv^ labor 
savings was> a supervisor claimed* even 
more evident in the power and recovery de- 
■partment than in riaintenance. He cited 
another paper milPs department which liad 



department ^and produced only about 35 per- 
cent greater output. 

Labor and management representatives 
often observed that workers only become ef- 
ficient if they work as a team and complete 
* a given job. Worker rotation from^one team 
to another does pro.duce an initial ^'blip^ " or 
temporary decline^ in efficiency* but this 
quickly disa'ppears and "overall efficiency 
becomes greater. Surprisingly* because they 
have greater understanding and are able to 
relate various processes* crew members 
may even outperform highly specialized 
^workers on their own specialties. * 

G. m. 's are likely to solve problems more 
quickly because they become "sup.erior 
troubleshooters*' ^le to consider all facets of 
a problem. Morever^ since they all work to- 
gether on a job* the downtime clocked by. 
specialized workers waiting for each other 
to complete a part of the work is eliminated. 
Thus* instead of requiring the services of 
five men to remove a pump* only two or 
three g. m". are needed--and nobody would 
46 be waiting around. Improved schedfuling is 



more than three tim 



s as many 
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also possible because task assignments can 
be ih^de with flexibility; that is> any' two 
, workers can be selected for a task requiring 
^wo workers. Scheduling improvements plus 
^downtime savings yield from, 25 to 40 percejit 
in time gain, Al^o eftdedare the vexing juris- 
dictional disputes so often associated- with 
maintenance and which sometimes result 
'*one union being played off against another. 

Effects of New Technology on Workers — Jobs 
are less strenuous but demand more respon- 
sibility. Workers were moi'e interested in 
amkgained greater satisfaction from knowing 
an ei]tii;6 process. _1/ As one oftheg,m.'s 
said^ "Sure* some work is liked more than 
other woifk* but the variety makes the, overall 
job enjoyable."^^ Moreover they were pleased 
that they'could initiate their own ideas and 
that tjjeir supervisors were accessible to 
them. As team members^ the mechanics 
exhibited a generosity in sharing their know-- 
how* including willingness to train others. 
They are also eager to expand their Imow- 
how: many workers indicated intere£^^ in a 
voluntary correspondence course in pulp and 
papermaking, 2/ Their pride in their own 
accomplishmenTs is reflected in a cdncem 
that competent people be hired to work with 
them. Production workers within the crew 
concept are also found to be more knowledge- 
able; as a result* g.m.-'s need talk to only'one 
or two to get a lead for solving^ production 
problems, 

Greater flexibility in assigning jobs made 
for a more equitable allocation in overtime* ' ^ ^ 
vacation schedules* and other benefits. The 47 
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low 3 percent mill -wide absentee rate is even 
smallerfor maintenance workers. (Som&ex-Ji. 
pected absences occur afte«^ a worker "has 
been on the job for a perio^ well beyond the 
normal workday.) A turnovier rate of only 1 
percent was recorded for g.m. The paper 
industry as a whole has a higi^ accident rate; 
however> accidents are fewer^ among multi- 
craftsmen because they ^'knoiv the flow of 
things and are more relaxed" and mistakes 
are less likely. Working together^ work^ 
communicate more and feel a responsibil 
for each other. Most grievances relate to 
overtime work; these are likely to arise 
equally with multi- or single-craft mech- 
anics* 

. 

The personnel manager also feels it is now 
more likely that young workers can be 
attracted to jobs involving the multicraft and 
crew concepts. 
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Chapter 3. ^ Footnotes 



1. At a Topek^ Kansas, General Foods 
plant, learning various jobs was con- 
^sidered the key to job satisfaction. *' 
Reported by James O'Toole, ''The Reserve 
Army of the Underemployed: II-'^The Role 
of Education, Change, Vol. 7, No* 5* 
June 1975, p. 33. 

2- At the General Foods plant, a company 
offer to pay for ''ajw course any. *.enj- 
ployee pursues in h* or her spare time'^ 

^ rnet with three times as much worker 
interest than in all of the other firm's 
plants, "fi appears that learning on the 
job /m particular, learning all' phases of 
a jobT has whetted the workers' appetite 
formore education. j. O'Toole,- op, clt. , 
p- 60- 



CHAPTER 4. INSTITUTIONAL RETRMMNG 
OF GRAPHIC ARTS WORKERS 

r 

The Chicago Graphic Arts Institute^ a. 
joint employer-union operated triiining insti* 
tution* is an example of the decided shift in 
the industry from training young apprentices 
to retraining middle-aged workers. This can 
be attributed to technological &nd locational 
clianges. ^ \ 

TheU*S, Department Qf Labor reported 
in, March 1976 that in- the graphic arts^ which 
\s .dominated by the printing industry^ the 
numberof registered apprentices had declined 
frojn OOOCo 13,000 between 1964 and l974> 
.largely as the result of "automated tech- 
niques," Emphasis upon retraining has been 
relatively greater in the Chicago area than 
^n other communities because several larger 
employers moved to the South> a shif^ facili- 
tated hy retraining (and even initial training) 
provided by equipment manufacturers. 

Organization^ Objective^ and Funding - - The 
insiiiute was founded i^iyii^ and is the olde st 
and largest school of its.kind in the country. 
Its '^modern history*^ began in 1946 and coin* 
cided with the onset of sizable tecThnologioal 
changes. In 1971 it occupied a new 22^000 
square -(oot buildip^., 

The institute's objective^ as stated in th^ 
Program of Instruction^, reads; "The ever- 
'increasing technological advances, in our 
industry^ have emphasized the need and real 
value of a formal educational program. " 
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r t^Drmal training make^ It possible for pro- 
blems"and processes not met in ^Maily work!' 
to be handled and does,nQt substitute for OJT. 

The institute is operated as a nonprofit , 
trust. Represented on the board 6f trustees 
are the Graphic Arts International Union, 
Chicago Local |iM5, and fou3^ employer 
,5ssociations--*ChiQago^itl\ographers' Asso- 
elation, Chicago Pho'toplatemakers' Associa- 
tion, Chicago Rotogravure Association, and 
Chicago Newspaper Publishers' Association. ^ 
.(The International Graphic Arts* Unic^ re- 
suited from a merger of the Lithographers, 
It Photoengravers, and Bookbinders. ^Recently 
membership iti the divisions for the U.S.^^and* 
^ Canada was 40,000, 15,000, and 58,000 re- 
' spectively; ' 33,000 women are members, » 
mainly employed in bookbiJiding whejife large- ^ 
scale equipmefHt hag not yet been ^^troduced 
to replace labor.,) By sheer vreigm of nu^n- - 
bers, the large-^cale printing esmjlishm^ehts*""*"^^ 
and their unionized^ workers a^tDitbei?i§ei^ ^ 
the most of the institute^^^j^<frces; hoW^ever 
'IStf^irms and appnDximji^Sp^^ i?i©mbers 
of ,the unidn locaj^j^rfT^^rycirpate, inj the 
sthOol'S'training^^Si'^ " 1 ^ . 

. The^((f^^ute is funded Uy employers 
througlT contract negotiations Iwith^he union. 
Their employees who are covered ^under tjie 
agrfeementi cah enroll Tor courses at no addi- 
tional coat. Other workers currently emjolqyed * 
in the graphic arts c^ t4kfe"\;dwfj^ 
pay tuition. Depending on the sui^Cct,- tuition 
* ranges. from $100 to $300 for three hour^ of 
Instruction, once Weekly, for 10 to 17*weeks. 
52. Le^ than 10 percent of.all students have teen 



ERIC 



> 



< . . . ■ . 

tiition^paying and 80' percent of them -have 
had their tuition paid by employers. Accor*^ 
ding to the institute's director^ enrollment is 
limifed ^ to i^sons with experience in the 
industry because employment prospects are 
limited. Young persons^ with ' no ties the 
industry" are urged to enroll in a corjiiunity 
college program or else Secure so^B^ndusr 
try e;iperience first* 



Student Body -^-Students are largely from* the 
Chicago Metropolitari^ Area, although . small 
groups have been enrolled from throughout 
the country. Less than 2 .percent have been 
.from foreign countriejs; less tfean 5 percent 
are worten. A special short course in litho- 
graphy 'is offered each year to half a dozen 
men and women iit middle management* sales, 
or purchasing with suoh» corporations as 
Time*Lifef* Eficyc lopedia B rittanica> and 
American Can* 

The former eajiyhasis on appr^ticeship^s 
losing out to retraining. In tHe immediate 
postwar periods when lithography was boom-' 
ing> ^98 percent Jot the students were enrolled 
as apprentices. Even as recently as sev6n 
years ^go^ abbut 90 percent w^re apprentices. 

ty^v^r, ,by-'197^*75* only 40 percent were 
Drentices, Two kinds of retraining ac- 
doimtedior the other ,60 percent. The figures 
broke down as follows: 
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Retraining ^ 403 

For upgrading 261 

Associated with* 

technological 

chaftge 142 
t 

Apprenticeships 274 

The institute ' s director agreed that the 
distinction between training for upgrading and 
training associated with technological change 
was not always as clear-cut as these figures 
might suggest. Retraining foi: upgrading 
CDuld broaden skills aJid insulate workers 
a^iinst the dislocations of technological 
change. 

Journeymen undertake retraining volun-*^ 
tarily and aVe not paid for time in training, 
Thdse who are employed attend before or 
aft^r.work; night-shift workers from 10 a.m. 
to 1 p,m. ; day-shift^orkers from 5 to 8 p. m. 
Some 97 percent complete their retraining. 
According to the director^ age has posed no 
obstacles to training. 

groad Technological * Cha nge--Within the 
; ^ three printing processes- -letxerpress> litho- 

' graphy> and gra^/ure--tht;re are 30 special- 
ized fields in which technological change may 
be so substantial that a field 'Virtually 
ceases to exist. '\ The education director of 

. the uniari's international^ headquartered in 
Washington* felt that a '^cresting of techno- 
logy" has taken place. The dLpector- of the 
institute described the shifts ivf technology as 
54 a rather constant occurrence/which resulted 
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in certain workers being '4n jeopardy at m^t 
times. **'He noted> however; that changes may 
be **quite gradukl"! 10 year^^ passed before 
the marketing claims, for e^l^cironic scanners 
ware realized. Moreover^ for several tech- 
nologica' changes retraining tnay have been 
required but employment did* not necessarily , 
decline. 

As in other industrie^> routine '''jobs, are 
the first to be aifecte^^d by new technology. 
For example^ div^sil^d cameramen who ^ i 
then became specialistshi filin contacting ' 
would be out of luck today because at least 
in the Chicago Area feW jobs are aV&ilable in 
only that specialty. 

Three technological changes have had a 
major irtlpact in recent years, on employment 
and required retraining. First is the re- 
placement ajj^^ steady pace' oyer .the last 15 
years of lette^iSfsiress by lithography. Accor- * 
ding to the institute's director^/'Letterpress 
is dying because it's labor-intensiV.e/* The' 
great majority of small newspapers are now 
produced by lithography. , The major ne^ws- 
paper^s continue to use letterpresses 9ply 
because of their sizable Investment in ma- 
chinery: but as the machinery^ becomes in-^ 
operatiOTial or too costly to opeVate^^^it is ' ' 
often replaced with lithographic equipnient* 

The second key. technological ahange in- 
volves the shift from sheet-fed toNveb-fed 
lithography^ an innovation which affects nearly 
every process. Thus it made it possible to 
decolor separations much more inexpensively 
by electronic scanners^ instead of by more 55 
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labor-intensive photo-mechanical methods. 
However, as a result, color might be used 
much more in printings including newspapers^ 
with emplojnnent maintained at approximately 
the same levels. However, overall employ- 
ment decreas^ed" sharply in a large firm which 
shifted production completely from sheet-fed 
lo web^fed lithography pressea. The number 
of presses and- employees declined ^'signifi- 
pairtlj', bu^productivity rose "significantly, " 
• although the exact figures are disputed. 

ThV third major improvement involves 
Uthogr^t^c platemaking. This was described 
a*s hayij:jg a "devastating" outcome because 
jnanj^ Vorkers have had to be retrained in 
other areas, 

A fourth new technology still at th'e fron-. 
tier is rotogravure, Ccimmonl^ referred to 
as "faritastic'I and a "sleeping giant'^the pro- 
cess may be in wide use in the next decade, 
Jt is costly> however> .becaus*e a chrome- 
plated cropper cylinder is needed^ A great 
advantage is the ability to print on the lightest 
paperstock. All major catalogues, newspaper 
Supplements, and long-run magazines are 
done by the process. 

Retraining ■ for Skill Obso^^^scence--The 



Graphic Arts International Union and most of 
its locals ,(inc],ud*iTig Chicago) V&cbgnize that 
the well-b6ing of bath the industry and union, 
member^ depends upon developing and apply- 
ing new technologies. However^ the interna-* 
*tional^alfeo "suggests" that bargaining agree* 
ments include a * clause referring to the" 




companies' responsibility to '^explore and 
promote new markets" to assure^ employment* 
In addition^ 300 locals have succeeded in in- 
j:orporating a '^New Machines or Processes" 
clause which requires 90 days advance notice 
before adoption of any new equipment or pro- 
cess, and jprior agreement on "mannings" 
wages* worfiing conditions," and training and 
retraining ^ot any affected workers^ - 

In 1955 the Institute reftrained hand proof- 
ers to work on power-proofing m&chines* All 
were over 40 years pld but "had a strong mo- 
tivation to retrain because of accumulated 
skill; Experience* and Ta history oTT" favor- 
able wages and health an^ welfare benefits/^ 
Workers are now being retrained from sljieet- 
to , web"fed presses. Many photoengravers 
whose main emgJ.oyment has been as plate- 
makers for the letterpress industry^ ^ have 
been retrained to gravure and li^jthographic 
offset positions ► * . ' 

Institute Meets Needs o& Trainees- — According 
to the director, a "whole study*' could be 
rnade about why traiiiees enroll in the insti- 
tute. Their reasons include diminishing 
demand for a craft; preparation for k super- 
visory position; displacement due to techno- 
logical or other causes; physical difficulties^ 
such as inability to tolerate solvents in the 
pressro^pfi^ derroatitis^ respiratory ailments; 
or simply the opportunity to meet^othej? work- 
ers apd exchange ideas and work methods. 

Because enrollment *^t the institute i^ 
completely^voluntary^ motivation tends to be 
high. Infact^ instructors prefer voltmteer 
journeythen as students over "captive" 
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apprentices. Some workers enroll for train- 
ing even before the union is informed about 
a technologi^jal change. This may reflect the 
good communication ^between managers and 
their highly skilled and relatively small 
work forces. Maximum enrollment at all 
times primarily results from word of m^uth 
^reports by students convinced of the worth of* 
th^ ret raining. 

The tre;pd now seems to be away from 
narrow specialization, and uneraployed spe- 
cialists invariably ' enroll in retraining pro- 
grams „to broaden thgir skills. However> 
many trainees do not need retraining. They 
have ^ell-rounded skills and considerable 
experience> but jobs are unavailable and 
^'they are going through emotional upheaval. " 
In general> corporate printers want "sophis- 
ticated specialists > ^' small printers "com- 
bination men" or generalists. 

In most cases, trainees are encouraged to 
enter parallel fields. For instance> the same 
basic background is required for whatever 
different etching techniqu^ that are used. 
However> sometimes difficulties arise.* 
Chicago platemakers at Continental Can Cor- 
poration were laid off when a new technology 
was introduced** and production, was 'cohsoli- 
dated in New Jersey. Before the^e workers 
could be j:etrained for similar work they had 
lo be taught the differences ' between working 
on paper and cans. Furthermpre> off-the-job 
instruction was preferable to OJT, which 
would require an S3nussion on the part of 
these "proud men" that their years of exper- 
ience only applie(^ to can labels. 



Instruction — The institute has three full-time 
supervisors and 20 to 25 part-time instruc- 
tors for eacl^ of the supervisor's depart- 
ments. The number of part-time instructors 
is large for several reasons. Pay is little ($10 
per hour), not enough to warrant full-time 
work. In fact, considering course, prepara- 
tion, travel, aniT^overtim*, ^ instructors can 
almost be considered volunteers. Further- 
more, a oxie- or two-course* teaching load 
does not interfere with hom^e life. In addic- 
tion, instructors are ^actively engaged in the 
subjects they teach and ^re thus more cre- 
dible. 

The international union^s Education De- 
partment holds annual seminars for instruc- 
tors and develops and distributes training 
manuals and course materials.. The institute 
also sponsors tether seminars. 

Lectures, an audio-visual room, and the 
library are used* but the principal emphasis 
is ^*hand on, " or practical instruction. Clas- 
ses are small- -from 4 to 10 students. 

* . 

The institute must have elaborate .and 
costly equipment for the bulk of its activities; 
for example, the automatic film processor 
which is widely used in the industry. How- 
ever, it also needs nonautomatic equipnaent in 
order to help students understand what the 
automatic machine "is actually doing." 

Equipment valued at about $1.5 million is 
■ on loan to the institute, the result of good 
relations with manufacturers and the interest 
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of suppliers in keeping instructors abreast 
of the latest equipment and prdcesses- More 
than 80 percent of expendible supplies are 
also donated. All told, more than 100 large 
and small firms have made loans or gifts to 
the institute. 




CHAPTER 5, INSTITU'JriONAL UPGRADING 
OF WELDERS. 



AIRCO Technical Institute in Baltiisfiore is 
the third welder training school established 
within recent years by AIRCO, Inc, (formerly 
Air Reduction Co,), The company, founded 
nearly 60 years ago, has 'annual sales of 
almost $1 bilUon and employs 14,000 persons 
in several manufacturing divisions, AIRCO is 
One of the Nation's largest manufacturers and 
marketers of vi'elding equipment and supplies 
for the metalworking industry. 

An article in Iron Age 1/ outlined the in- 
dustry's welder training asTollowS: 

1, Companies like Caterpillar Tractor 
and Chicago Bridge and Iron train 
their own welders, 

2* Welding manufacturers, such as^ 
Lincoln Electric Co, and Hobart 
Brothers Co,, have had welder-train- 
ing schools for many years, , For 
example, the Hobart Welding School 
in Troy, Ohio, was established in 1930 
. when arc welding was a relatively new 
fabricating method. The school r^ms 
52 weeks a year, and offers courses to 
teachers in the summer, 

3, Small fabricating firms do not usually 
do their own training, 

AIRCO hadmore than 50 years experience 
^ in training welders before it established 



institutes to train welders for others, and 
purchasers of the company^s equipment can 
still be trained at the California^ Texas> 
'Illinois, and Pennsylvania sites. This ranges 
from 1 week for general exposure to 10 weeks 
for learning a new process, with trouble- 
shooting and preventive maintenance re-' 
quiring ■ around 5 weeks. The Education 
Division was established to alleviate a serious 
and enduring shortage of trained welders> a 
function which neithef public nor private 
educational and training institutions were abl^ 
to( do. By training welders in the most 
advanced techniques, the company also recog- 
nized that more opportiuiities would be opened 
up for mid-skill and entry-level welders; in 
fact, the first AIRCO Technical Institute, 
which was initiated in Cl^ieland in November^ 
1968, focused on this unafer a subcohtract 
from the city*s Concentrated Employment 
Program. 

At an early stage, the institute was placed 
in thej::orporate structure so that it w«uld be 
judgea, Ht as any other operation is> on the 
basis of performance. The head of the Ed- 
ucation Division is also^ an assistant to 
AlRCO's chairman. ^ 



A s^ond training center was established 
in Brooklyn, New York, late in 1971. The- 
Baltiniore institute^ which is the subject of 
this case, was established in July 1972* A 
fourth institute was established in Newark two 
years later and two more were operating in 
Pittsburgh and Philadelphia by inid-1976. 
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Employment and Technological Outlook in 
Welding The employment outlook Tor 
welders appears to be favorable, (vlobs are 
also available for welding engineers, who are 
metallurgical engineers with a practical 
knowledge of welding. However, the job de- 
scViption is vague and it is difficult to attract 
people to it.) Iron Ag^ Reports **a critical 
shortage*' of top-level welders in the face of 
heightening needs: such growth industries 
as energy, transportation, and food are 
"welding intensive," in terms 6f the pipe- 
lines> pressure vessels, ships, railQars, 
and tractors that will be required, 2/ 

Most of the unemployment among welders 
is due to their being "too limited in^what they 
can do> '* accoriJing^^to an AIRCO representa- 
tive. Thus, the maxiihisation of employm'ent 
.opportuftities and upward occupational nxobil- 
ity is dependent on developing encVtigh highly 
skilled welders* A recent president o'f the 
American Welding Society atti^ibiited the' 
shortage' to |\ . . top managertient^s lack -of/ 
concern for H:;ompetent^ capable people.^** 
Supervisors were ^leo cited as having Insuf- 
ficient skills'* and the inability to le am from 
the workers. Accordi/ig .to^ one AIRCO^ edu- 
cator, the important thin^ in supervisory 
training is ■ to teach -supervisors how t6 get 
workers to produce more^. ^hich fnight^ in- 
volve learning t^ow to operate a supervisor- 
worker committee. '^Affer all, w6rkei:*s talk 
about tl>eir jobs ^veft during work breaks:^' 

While all known forms of welding are Still 
'in use> .a^xiarked shift toward th^ .^'s^^i-auto- 
, matic** process has tak^n place in * recent 



years. G^s (or OXY-fuel) welding is the first 
to have been widely used. ARC weldings 
V^rhich requires equivalent skills to gas weld- 
ings is used' to obtain higher quality welds; it 
has attained a major position in welding. MIG 
(or Metal Inert Gas) weldings which is con? 
siderably faster and more easily learned than 
ARC weldings is the first semi-automatic 
jirocess and is widely used compared with 10 
years ago; a copaparatively n*?w process^ it 
could lead to a substantial expansion in metal 
fabrication because of its great usefulness on 
'heavy metals. According to AIRCO esti- 
mateSs ARC welders are 10 times as plenti- 
ful as MIG welders^ and employee resistance 
to the new MIG welding has led some com- 
panies to postpone its adoption* TIG (<3r 
Tungsten Inert Gas) is another hew form of 
weldiJig whose use has increased greatly in 
energy-related jobs^ including pipeline sys- 
tems demanding zero defects. Nuclear Pipe 
Welding is a tedious process- that requires* 
very high c^iber craftsmen and expensive 
equipment; ultimately the process will be 
made more productive^ and whilfe it is more 
costly than other forms of weldings it meets 
environmental standards. 

Certification of Welders - "Finding a more 
efficient way to certtfy welders is a chaUenge^ 
which ^ if it can be resolved^ would r^BUlt in 
highef^Velder productivity. 

Considerable duplication is involved in the 
tests and standards applied to welders. Be- 
cause^ there is no ^'cross certification/* a 
welder ti^ang to qualify for a very demanding 
position too often must submit his welds to 
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the standards of the ^ American Society of 
"Mechanio^ Engineers, the Anlerican W.elding 
Society (AWS), the Anierican Petroleum 
Institute, the U.S. Bureau of Ships* and the ^ 
U.S. Coa?t Guard. In addition, a contract 
may specify that welders must be certified^ at 
three-tponth intervals for variojis processes 
unlejss these have been utilised during Uie 
period. Recertifipation is also required whaa 
welders shift to other employment. More- 
y^^oy^r, well over 50 percent of applicants for ■ 
certification do not pass the tests. 
. 

AWSas troubled that the costs to the in- 
dustry of administering the testing are over 
$100 million annually. AWS has been 
preparing a procedure for nationwide certifi- 



generally accepted tasJt analysis of welding 
'exists. I (A survey by the AWS Educational 
Activities Committee revealed that companies 
employing _ we Ide rg^ jxtatze hundreds .of dif- 
ferent job descriptions. ) In providing the 
guidelines for a job description, the AWS de- 
cided two sections woqld be required: "Oije 
section should describe the normal technical 
requirement to make welds of prescribed 
types and the other section should describe 
the working conditions of a specific 30b.*' 3_/ 
Thereafter; the content and mechanics of 
training can be based upon the reqiiirements 
of the industry or government agency. 
(Canada has an on-site welding certificaftion 
program.* 4/) AWS, which already prints 
'standards Tor welding, and is considere(^ ^to 
i>e an* authofrity by the Energy Research and 
Development Admiiflpferation, has announaed 
plans for ^'qualifying and certifying'' welding 
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inspectors in all of its 21 districts*, which ^ 
cover the entire-XJ.S. The process will in- 
clude^a closecJ book written test on ftindamen- 
tals of welding inspection and an open book 
written test on codes and standards. Sj/ .^^ 

' '* ' " 

^ Retraining Since !Kfe , Baltimore ''MBtiO 
institute ^Sis bee^Jf primarily involved in 
training entry-level,cra£tsmen> the retraining 
activities at the Cleveland and Br^ooklynr inst^ 
tutes. arediscussedas wellas thoscof another ^ 
institution* -the I^pTcoln Technical Institutes, 

Refraining to upgracife often takes place at, ^ 
a "point of crisi^^*; that is, when '*new job 
deman<}s" are made^ ' Retraining to upgrade^ 
cannot alway^t be dtstinguishsd from retrain- H 
ing to adjust to tec hnofogicalc hang e> although}T 
the latter need not be u'ndertaken under crisis 
conditions if ,a technological change^^s an- 
nounced in advance* ^ ' 

\^ Retraining to adjust to technological 
^change was first tindertaker^^y AIRCO in 
Cleveland in 1970, twb years after the institute 
was established*^ Retraining involved (1) 
Bat^cjck ^^ilcox;'(2) Republic" ^teel (pr e^r -* 
ing wj&lde'ys to meet certification stand^Mk' 
(i) Barth Corporation (making empl5yeR ^ 
^'more ' versatile^' by upgrading and teaching, 
them to read blueprints); and (4) a loCal plum- 
ber union (teachij^^g ^ members! upgraded 
;\ '^^elding skills). / " . \ \ 
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The Brooklyn iristMUt!^ whip^ -^^ 
Ray laboratory that evaluates tjie qirdnity. of 
welds under stringent gcmdit|ons> also has 
retrainees* The BrookJ^ Union ^§ Company, 
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lias sent its welders thei^e to learn fiow to 
work on heavy pipes'"-to perform downhand 
pipewelc^ihg, major branch connection*- weld- 
ing, and fitting operations for new ^pipeline 
systems. The institute has also, prepared for 
c;ertification pipewelders of ^v^o mechanical 
coritractiijg firms.- . ^ 

^ The Baltimore ijistitute developed a pro- 
gramt which is training about 70 unskilled 
longshoremen in welding and/ when needed, 
b^sic mathematics and reading. The program 
^as instigated. by .Jtfhe Inteji^national Longshore- 
men Union aft^r'^State of Maryland st\idy de- 
termined thsit /q^altainer repair was important 
for'longshoring;. Since Jhe containers had to 
be sent to^*; I^ewVrk for repair, the State 
Agreed to help^ jfey fqr the training. The 
course runs 12 weeks and includes class- 
room instruction, , demonstrations, laboratory 
;wai:k, and OJX- If the€upervisor considers 
it necessa-ry or desirable, training is* given 
in additional skills. Workers who know how 
to welda;^ offeredan intensive course in MIG 
welding on Saturdays. 

AIRCO was selected b^ state and lockr 
manpower and education officials to prepare a 
course to tr^in maintenance ifiechanics in 
diversified skills* including upgrading their 
welding skills. A 600-hour, ^Ig-week course 
ot' fuU-^y instruction was instituted in the 



witl? different metals* welding processes* and 
procedtires. The .hope 'is that multicraft 
mechanics will result in a decrease in waste- 
ful downtime (one^^j||hefit _ enjoyed by 
Westvaco ^s thB^r^p^Tof developing four- 
craft tnaintenanc.e mechs(nics). 




teach mechanics' to deal 



AIRCO would like to pfrovide training in 
such growing fields as nuclear process weld- 
ing, industrial radiography, and shipfitting 
but feels that in view of the prohibitive costs 
of equipment and supplies alone, cooperativ.e 
agr^fem^nts with government and private in- 
dustry would l^e necessary; 



The Lincoln Technical Institutes --The jires- 
ident of the Lincoln Technical Institutes was 
instrumental in establishing the National 
Association of fr^de ^nd Technical Schools 
(NATTS) in 1965 and served as its fifst pres- 
ident. NATTS was founded primarily to gain 
accrediting authority and thereby raise the 
standards '6f private vocational schools. 
NATTS was designated an accrediting agency 
by the U.S. Office of Education in 1967 and 
has Since accredited more than 300 schools. 



■Lincoln enrolls trainees' of a company on 
an^ individual baSis» New classes are con- 
veneii at frequent intervals." The schools 
operate yeat^-^aund and classes are conducted 
day and evening,, * 



Lincoln, as most oth^gr private vocational 
schools, mainly trains students in a first, or 
new occupation* However, Lincoln has alsb* 
retrained hundreds Of people.' Beginning on 
page 70 is a sample of Lincoln's* sponsoring 
-agencies and courses. ^ ' 

i 




^ In the pase of the New Jersey Department 
of Labor and Industry, 20 people were en- 
rolled in late 1975-early 1976 when RCA 
Industries and Anaconda' closed some planta 
Off.moved them abroad, because they could not 
compete with foreign rnanuf'acturers', Laid- 
off Tvorfcers with no marketable skijl were 
eligibje for retraining under the' Training 
Rehab ill t at ipn Act (Trade Expansion Act 
196^). Trainees are between 40 to 50 y^ars^ 
'did; ^air had between 1.5-25 years of service. 

In accordance with the tendency of p;nvate 
scfeools-^iD anticipate future needs, Lincoln is 
considering a retraining program in solar 
heating and cooling, witha^rm decision about 
three years away, 

Training at AIRCO --'At its formation, 
AIRCO's Baltimore institute established an 
association wit^ the large Bethlehem; Steel 
facility at Sparrows Point. The Bethlehem- 
AIRCO "marriage''' resulte^d from a conversa^ 
tion bet^yeen the^ top managements of both 
cprporsftiohs which took place in 1971 'when 
B^liilehem found a shortage of the third class 
shipyard welders and shipfjtter handy men 
which it needed in large numbers. Tuition 
costs for the 13-weeft cburses wer^ largely 
defrayed by the Department of Labor, with 
Bethlehem 'having- paid t^ie remauwler when a 
person met the company's ^kiU rSfliirements. 
The experience made AIRCO, Bethlehen>, and 
the' industry /into "b«llevers*^ that un§^iUed 
workers can be tralned^s craftsm^ti. Since^ 
ia72, som^^ 900 AlTlCf^'^tr^ined welders and 
'shipfittelts have been eAiployed by Bethiehen\, 



Selected Instances of Retrainii^g the Lincoln Technical Institute 



Location of Institute Firm or Agency 



Washington^ D. C. 



Washington Subtur^>an 
Sanitary Conmussion 

U.S. Department of 
Agriculture 



Federal Aviation" 
Adminisiratibn 



■i 



ou rse 



Automatic transmissions 



Air conditioning-refrig- 
eration and heating 
systems 

Automotive air condi- 
tioning and automatic 
transmissions 



ERLC 



U.S. state 
Department 



NASA 



Automatic transmis-- 
sions and automatic 
air conditioning . 

Automatic air 
conditioning 



\ 

\ 

Baltimore* Md^ 



D» C. Department 
of -Environmental 
Services 

Maryland National 
Guard 



Philadelphia* Pa. 
t 



AUentown* Pa. 



Maryland Gas and 
Electric^ Company 

Rohm and Haag 



Temple University 

Pennsylvania Truck 
Lines ^ 

Philc6-Ford 



Gleneral Electric 



Basic auto mechanics 

Air con^ionuig 

Auto transmissions 

Automotive diesel 
technology 

♦ ■ . - • 

Automotive technology' 

Diesel engine 

f 

Electronics teqhnlci^n 

Special basic 
electronics , 



Selected Instances of Retraining'at the Lincoln Technical Institute (cont. ) 



Location "bf Institute 



Pennsauken* N, J, 



Firm or Agency 
Apollo Metals 

IBM ^ 
U, S. Army 
Campbell Soup 
RCA 

Penn Walt Corporation 
Rohm'and Haas 



Federal Aviation' 
Admipiatration 



Course 

Special basic 
electronics 

w 

Electronics 
Court reporting 
Drafting 
Drafting 

AiV conditioning- 
refrigeration 

Air conditioning- 
' refrigeration 

Air conditioning- 
refrigeration 



ERLC 



Union .N. J.**- 



Dallas, Texas 



\ i 
viUey on Co. . * 

Temple University 



New Jersey Department 
of Labor and I#Sustry> 
^ Division of Unemploy- 
ment and Disability 
Insurance - ) 



W. J. Thomas Line 
Builders 



Air conditioning- 
refrigeration 

Air;conditioning- , 
refrigeration 

Air 'conditioning- - 
refrigeration and 
heating systems 
Air conditioning- 
refrigeration servicing 
Engine tune -up 

Diesel engine 



^ Mustang Rebuilder^r » / Diesel engiijg 
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Private vocational schools -such as 
AIRCO's Kiust obViously be concerned with 
their graduates' performance on the job, 
since word of mouth by satisfied stydents is 
a main means of attracting students (as the 
Chicago Graphic'Arts Institute found). AIRCD 
trainees invariably enroll voluntarily and 
therefore must be convinced that their tirpe 
and effort will be recompensed. Moreover, 
AIRCO trainees often pay their own tuition 
and are even more likely to hold their training , 
responsible for the caliber^of their job per- 
formajice as perceived by ennployers. ^Not 
surprisingly, a training institution such as 
AIRCO is convinced that persons trained off- 
the-job will perform better than those trained 
on-the-jOb. OJT, AIRCO argues, mqst be 
accomplished at the same time that ''produc- 
tion* is delivered; since a supervisor is 
respoitsible for production, he Qannot be a 
thorough full**time teacher and evaluator of 
the results of training. " 

If in conjunction with an employer who 
v/ould provide the OJT portion of the training 
AIRCO were to be responsible for related in- 
struction, it would insist upon "carte blanchfe 
to worH on a performance basis*/' in o3:der to 
assure quality^ control (as' in the arrange- 
ment to train longshoremen in Baltimore). < 
AIRCO feels that worker* i^ industrial plants* 
need '^more ancf better^^^ounseling which, if 
necessary, should be secured by contract and 
presumajbly on the basis of performance. 
{Sometimes supervisors arre threatened by 
training and retraining and fail to En- 
courage workers to avai^ themselves of such 



opportunities. For its part> AIRCO has 
experienced counselors to aid students with 
personal problems and a job placement 
service.) - 

AIRCO's^ training simulates the employ- 
er's actual working conditions not onljT in 
terms of work spaces but also in actual dis- 
cipline and operation^ For example, 
trainees who fail to punch in and out on a tiirte 
clock are counted absent. The school is open 
between 7:30 am and 10 pirf.^ 

The Baltimore institute is a single-story, 
industrial building containing 20, 000 square 
feet. More than two-thirds of the space is 
devoted to the practical phases of welding^ 
fitting, and associated skills. The largest 
part of the expansive shop area comprfses 134 
wielding booths to allow trainees to progress 
a^Jheir own rate. Each booth has at least one 
tran>}^rent side to enable instructors to ob- 
serve ^nd give individual attention. Each^ 
welding mlLchine houses' an odometer which 
evaluates the quality of welds ^and measures 
productivity. If necessary, ins'truct^rs teach 
beyond the, required hours or employ "other 
corrective action'* so that undesirable tech- 
niques do not become ingrained. ^ 

In order to teach the fabrication of large 
weldments, a'specially equipped outside,area 
consists of an 8,000 Square foot steel plat- 
en area and two 24-foot iiigh bulkheads for 
fitting and welding practice at heights and 
scaffolding sirhilar to that found iif the ship- 
building and construction industries. 
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' J^e\ctures and group instruction are of- 
' fer^d on basic theory> jQb requirements* and 
saJ^etyi. All theory "must relateV to hands- 
onTjfaijgng. Mostcourses are based on a six- 
iiour ^^/five-day week. Part-time schedules 
^^P^^minimum o4 three hours per session can 
^De arranged. Classrooms accomniodate a * 
maximum of 3j0 students, 
, * 

The major coufses cover; 

; . 1. . AUG welding. 

2. Combination weldingi including QKY- 
fuel, ARC* MIG> and TIG weldir/f. ' 

3, Comprehensive course (650-700 
haurs)^^ including everything in 2 
'(above) plus testing* basic machine 
maintenance* and extensive instruction 

% in evaluating blueprints, 

#" * 

Tfie testing component in 3 (above) refers 
to the student's learning, hovr to perform 
metallurgical evaluations •^l welds* which> 
according to AlRCO> ^'buiia^ qualitative con- 
trol into the individual ana maktes htm more 
productive. In general* the comprehensive 
course contains more theory than the other 
courses and teaches ryiore about ^ Vhy some^ 
thing is done! " High schQpl gra'3uation is 
required apd the course .^s primed" ,for^ 
further instruction and tiltirri^te identification 
with the occupation of technician. 

Trainees Sire pirii^arily troip. Metropolitan 
* Baltimore* but some in upgrade training come 
76 from within a 5p-mile.radtUS* Tuition covers 
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all AIRCO expenses. About 40 percent 'of the 
trainees pay their own way> with some using 
the Basic Educational Opportunity Grahts from 
.the U.S. Office of Education* Typically these 
sqlf -paying students are trying to find a pl^ce 
in^^e'industry and usually etiroll for a 13- 
week courfee* AIRCO educators believe that 
older workers Should not be treated different- 
ly, or else they will '*act differently. ^'^ Older 
workers can help younger workers to lea^n 
'^job discipline'* and industrial standards. 
Some older workers may need slightly extra 
instruction in blueprint reading. ' 

AIRCO prides itself 0|i the ra*e at which 
students complete training. Under a contract 
for full-time training^'T^ith the City of 
Baltimore financed under the Comprehensive 
Employment and Training Act (CETA), about 
85 percent completed either a combination 
welding^ or shipfitting course. Non-CETA 
students in the combination ind comprehen* 
sive courses ha\te had an even higher comple- 
tion rate- -nearly 95 percent. Part-time 
students, represexiting about one-third of all> 
are usually already employed as or else want 
to become welders; their completion rates* 
are lower, but still around 80 percent. 

All AIRCO instructors have "extensive" 
experience. About 90 percent instruct Xull- 
time, with the remainder permanent part- 
time employees o( the institute. New 
instructors are trained in teaching methods 
and instructdrs upgrade training on a contffnu- 
ing basis. Instructional materials of Purdue 
and other universities are osedt One instruc- 
tor teaches at a university fox* short periods 
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each year and then share? with the others 
jiew training materials and approaches. 
Instructors are paid at a higher rate than ex- 
perienced welders in manufacturing. 
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CHAPTER 6. RETRAINING BUILDING IN- 
SPECTORS IN L^CAL GOVERNMENT 

\ 

Detroit was stimulated by a crisis to 
institute combined housing inspections by its . 
Building Department. The program^ which 
* was planned with dispatch, shifted from sepa- 
rate inspections by specialists to four-in-one 
inspections (electricity, heating, plumbing, 
and overall building structure inspected by 
one person), ■ 

This four-iji-one form of inspection^ with 
its job enhancement, is, in this case, the 
technology whose adoption was made possible 
by retraining. This^ technology is used in 
"many cities much smaller than Detroit as well 
as in counties encompassing large geograph- 
ical areas* These adopted, the technology 
because 1;hey could not afford the expense of 
maify specialized inspectors versus fewer 
four-in-one inspfectors. ^'iphus. Rocky Mount, 
North Carolina (population 35>000) retrained 
inspectors to perfgrm all inspections (plumb- 
ings electricity, elevators^ and other mecli^ 
anical devices; and also general sanitary and. 
health conditions^ in all forms^f building and 
construction. 1/ While the Detroit experience 
is Righlighted^ the combined inspections in 
Phoenix and Los Angeles ai^e also considered. 

Crisis in Detroit^s Market for Existent 
Ho\jij>thg- -WUh 35U, QUO single-lamiiy homes, 
Detroit leads the Nation in that type of resi- 
dence. The city was therefore particularly 
affected by a 1968 Federal housing prograiti, 
administered by the Department of Housing 
and nJrban Development (HUD), which 



provi^A insurance ipr hpme purchases by 
l^^i^R^je families who' had been, renting. 
^ Num^erousTiomes turned out to be ^"^substand- 
^rd,4i^anci unwary purchasers .wfere ^in *'yul- 
"nerabie positions andwefe, indeed, victimi^ \ 
^.ed, " according , to the dire^ctor of the BuUdifig**^'*' 
Department. The abuse's were multiplied 
, "when purdhasej'S could not afford the exten- 
^ive^re^airs required' and at the same time 
meef riiortgage payj^ienlg; as result'T owjier- 
j&hip ^fehanged hands rapidly ^atid speculaiors 
maxJa considjerable gains. ^ • 

Detroit suggested to HUD that the problem 
. m?ght be alleviated if trie maximum feasible 
number of inspection^ ^ere made on such 
■houses, (As in: many other comjmunities> ^ 
Detroit had no or^ctf;iance requii^ing inspection 
* of s^ngle^-fami^y" housing at tiine of sale,) , 
thesi'e inspections were earried out initially^ 
^ by four srpeoiali2:edanspiectors> ejaiHof whom , 
■had to visit each^siteT. 3y 1971* the'progre^n. 
sively\ wor&ening^^situatioh^ became i^ittoler- 
able',' .The*y6lfime of^'sale*^ wars thi*^^ times . 
g^i^eMerthan HJJD estimates ahd a lai;ge back- 
log of xinfulfill^d truyers w^s developing. The \ 
•four-iii-one inipeotior^ ^eep*5d to offer the' 
best way to shoi^q in^p^ctiQii time. * * 

- .Seriotfs* Qhall€Hges to the ^e>V: systesn ' 
aros^^ from.the start because 'of -eithei* no 
'-standards or a diversity oT standards fo-u'in- 
. specting^ existent housings for ^exampl^* 
different . electrical codes were applicable, 
^depending on'wheh.homefe wyr^ hsuilt; further, 
, ,^ oa simple foMpr?5to^e$t exii^ted for carboh 
8(r modoxide^Qombustionin ftertiace^. (furnaces 
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in plac?for at least ^ years were found mpst 
likely to present a hazard and a quick and easy 
test, now referred to as the Detroit .S6dium 
Ion Test, was developed. ) 

Within a few months of its adoption, four- 
in-one inswctions had assuj^ed a ^^minimum 
level of nabitability" for*'an existing home 
purchased anywhere, in the City of Det^roit. 
HUD wantied toisell the homes'' which ^it had 
acquired on default but at the sam^ titne it 
became more^ selective aj^out h^mes it would 
insure, fiUD entered intp a '^cooperative 
arrangement" with the Building Department> 
'as did the Veterans Administratipn: fVA). 
This provided for inspection and* approval by 
the city of existing homes forr which purchas- 
ers desired HJfD for VA insurance, {%he 
city's satisfaction with ^jfour-in-one inspec- 
tionsis reflected in the ordinance it enacted 
reqiiiring inspection at sale of all existing 
"hom^^and not merely, those insure3 by HUD 
or VA. ) \ . , . _ 

Trailing* for Four-iri-One Ihapectorg - -Most' 
or the trainees wer^ yo^ng ^peraen* ^h o^.had 
been city health* insppQtoVs; hdwever se^l^al 
Ver9"40 to 50 ye<b^s aid arfd had'over lO^ears 
ejfperiTertefe^tn .aanitary and surfpi.ce fnainte- 
,nance inspection of existing dwellings^ . Hacf 
the opportunity to retrain not existed*,^ all 
these inspectors would fiaye been permanently 
laic^ff^ • ' ' 

At'lfieou^tset of the progrB.xn» "the duization, 
method, and cpnfent of the traixiirig were c'Dn- 
ditioned, by a crisis which loomed over the 
time needed to corpplete inspeo-tionSi -The 



Building** Department increa^^'ingly fell behind 
and finally required about eight weeks from 
the dSte of application to the completed in- 
spection. While this was about the sa^ne 
period ^needed to process a home ifiortgage^ 
the Building. Department nonetheless Consid- 
ered this delay unacceptable. 5ince ^in even 
greater demand was expected in the four 
months froq* June-September. 1^71, the 
training course was also set for that period, 
A course of inhouse and field instruction had 
to be developed quickly by the chief and as- 
sistant chief inspectors of ' th^ electrical^ 
heati^^g^^^lumbing, and structural divisions. 

As inr theWestvaco case, the electrical 
portion of the trvaining presented the mos^-s^ 
Vere challenge. ' However, the objective of 
bringing every trMnee up to '/minimum cre- 
dentials'/ in every one of the specialties was 
achieve;]^ due, in rio spnall measure, to the 
effectiveness- of .several inspectors as in- 
structors, /dontinuing classJTOom'instjruction 
has been conducted over the past four years 
for part of each Friday ijiorning. The dir- 
^tor of^t^he Building Department feels*'it 
would have been preferable to develop a care- 
fully planned tcgiining progiram such as Los 
" geles did. ' 
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ccu^atiofial Upgrading, ' Production, and 
F]:^<3UQgiyity --Despite the " ie^ss-than-idea^i 
training; Qj^mpationa]^ 'upgrading did take 
place, TJJ^MQ^forme r health inspec^sjrs de- 
veloped a|(iiSKilJ^^ upgraded their^^n- , 
ing*; The in§|pct^s finally caught up on the 
backlog, , and about* 60, 000 .homes were in- 
spected in a 3-1/2 ye^r period. ^However^ 




th^ output of the inspectors is not"" always in 
the fdrm of an ^'inspection, but rathei?^ as an 
, '^observation, Specialist inspectors 1 are 
stUl used^'far ^lunusuat cases^'as ^yell as for 
industrial, high-rise, and commei*cial build- 
ing inspections. 

Productivity has risen nearly threefold; 
travel time has decreased; scheduling , has 
be^n simplified;^ and several itihouse* evalua- 
tions show^ that the "fpiir-in-one inspectors 
have "th^^^highest'-productivity and the'' highest 
' rtnorale'^ ,of any otfier group and are the ' most 
urban- crisis centeried. They're aware of 
being on the firing line, and they like bpirig 
there. " * \ 

The shift to ^ur-in-jone buildi ng in spec- 
Xions raised concerns \about rjo6^ security, 
since both occupat\(^!fel ft^isdictions Vnd wage 
diffehentisCls were 4at ^ slHfc".; ^'et, according 
to -the Building Department directlpr, - in a 
crisis it is possiMe to ^'develop '"something 
^ew and ■ innovative\that otherwise jmight not 
be. feasible. " / 

The ''Buddy Sy'stem'' in PhQenix --The pro- 
, gram, used to train 15 3pecig.lized housing 
ir^ectors in Phoenix *as combination or fgjur- 
in^bne inspectors was similar to ".that in 
Detroit, but'^ with major, differences: * th,e 
^ trainees Vere oldfei* {average ag^ of over 40) 
^ncT Phoeni^i was no-t activated by -a crisis. 
Tljere had been sOme ,'!pres^ure far »com- 
birted^ inspections^ ^ but the volume q£ new 
housing had not beefi £:f(<;essive, and apj>lyinjg 
it to'existing housing had*nc* been seriously 
considered. . However,, new corisf ruction 



picked up and by late 1970' retraining began. 
Additional inspector^ were retrained as " 
needed to keep up wim new housing construe- ^ 
tion;' ^ * * \ ^ 

A six-w^eek program ^consisted of four 
hours of inhouse instmction per week provid- 
ed by. experi^nc'ed, specisftized inspectors in 
eletctrical, plumbjng, structural, and mechan" 
icai "technologies'' (the term used by the 
assistant director for bjailding safety). The 
,^'buddy system'' involved teaming trai^lbfes 
from different praftS\ After completion of th^ 
formal six-we^ek training* period, the ne^v; 
combined msp^tors iris^pected homes which 
had been inspected previously, 'Only gradual-* 
ly were these inspectors given the opportunity 
to visi,t new tracts or, custom built homes 
whei*e errors in workmanship could ^xist. 
Finally they e^xamined remodeled homes, 
,whlch ar,e the' most demanding, particularly 
when the work iS' done by the homeowners, 

^ Tp insure that building code Requirements 
^e'^expertly and fully met,,"* it wafe consider-* 
ed necessai*y to limit the volurtie and variety 
of'work undertaken by the combinati^o^i in- 
spectors, ' They are responsible for single 
family hqmes, including townhotises and du- 
plexes. They cannpt inspect hir^-rise build- • 
mgs; the elevators ralone still require a 
specialized inspector,' Eacfi inspector has 
one hour alloc^ated each weelr for^ retraining 
to keep abreast of changes *in building codes 
'and technology. 

The admini&tfatp^r^ tire generally pleased 
with the* conabinatfon inspection program, and; 



they feel that the inspectors noyr find their^ 
jobs'.more satisfying. However, '*a bit of 
resentment" may still be evident <Tvhfen in-' 
specters are asked tb share the special ex- 
pertise they had^before their retraining/' 

Evolution of the Training Program in ' Los 
Angeles — because n went' tHrougH several 
stages of .evolution*, the program for training 
combined inspectors in LosYAngeles is more 
traditionfitUy characteristic A/ a technoMd^ 
Los-Angeles was the first m^or ^municipally 
to initiate four-in-one inspfedtions and influ- 
enced Detroit, Phoenix {which-benefitted from 
tr^tining materials)^ and other large com- ' 
munities. - ' ^ 

^ Early in 1965, Los AngeleV undertook a 
pilot program tq, test ,the feasibility of re- 
gaining for combined 'inspection, and after 
ohe y^ar retraining was held to be workable, , 
By December 1966f ^th6 anger arid fi;ustration 
of homq^wners.azid builders *over multiple m** 
s^ections prdvide'd the' Mayor and City Coun- 
cil with the major impetus' to insist that a 
four-in-one inspection system be develops 
fo;"/one- and'two-family dwellings, accessory^ 
buildings, ai?d swimming poois-- .The pro- 
gram began on a '"crash basisi'; however, a 
sharp cutbac^k in private construction was un-^ 
derway at the time (which the inspectors 
'found fortunate), - * ' 

The expferiejice gained in the 'pilot pro-* 
gram ;also helped by making it possible to en- 
roll t-he^ first class of inspectors .in a fvfli- 
_Unle, * 5-d/2 month trairiir^^rogram. Super- 
' visors u^ing rnaterial?/ dejfelop.ed ► by the 



senior inspectors conducted morning classes 
and'^\yhat was, leamed*w^s applied In afternoon 
field inspection trainings vthich utilised the 
buddy System, Trainees' *^^pprehensi'on'* re- 
garding theiy GS^abflity tio ^'effectively inspect 
and gain recognition, from the craftsmen, 
contractors, and homeowners" was "dispell- 
j&d** by assigning '^increasingly complex 
^tasks' which, once mastered, instilled confi- 
dence* ' 

When the second class for September 
1967 ^as being foimed, inte^^est was so great 
that*nearly all the inspectors took a Required 
competitive examination to qualify. The 
cofurse included 'Refinements, because we too 
'learned,^s we V7ent alongi"^ according lo the 
j^eneral manager of bmlding and saf,ety. 

The third class, v/H^h began in ^lay 1968, 
w^s expanded to include inspection of existing 
housing under the HUD program mentioned in 
De^ro^t,> Combinecfj inspectors were found to 
be'especially productive in the inspection of 
rehabilitated, housing. The BuilcUng and Safe- 
ty 'Department estimated that newly trained 
Lipi'^pef tors* wer,ej|early six times^'more ^ffi-» 
ci^^ri^ th^n th^ specialized inspectors. By the 
summer of 1969, tnore than 200 inspectors had 
been trained, A sixth class v/as started in 
September 1969 to replace -people v^^ho had 
re*^irQ<l, w^i;e promX>ted, and resigned, 

Hhe Department of Building ^nd Safety 
modiXied the program over tim^ and enlisted 
the help of the Los Apgeles Trade anil Tech- 
nical College, a public institution, to devrse 
a 64-\ijirf,^ two-year cu-rrit;ulum leadmg^ to 



degree or certificate covering all phases of 
construction inspection. In September 1970^ 
all classr-oom instruction shifted to the col- 
lege: day classes were held for new students, 
and night clafss^s offered retraining for 
employed inspectors. The program now re- 
quires two years of college or its equivalent 
in order* to enter a three-^ear training pro^' 
gram coneisting of OJT plus ammimum'of 12 
"i'nspection technology" courses. 
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CHAPTER 7. THE CASE FOR CONTINUING 
^ EDUCATION/TRAINING 

Referring to the problem of helping work- 
ers adapt to change, John T, Dunlop^ wrote: 
'^Training to increase versatility , while em* 
' ployees have jobs is preferable to waiting un- 
til they are out of work. ^^1/ 

jt - ■ 

However, retaining is usuallyJ^ episodic 
or op^urs in response to techijological chang- 
es/ The ad' h^c nature of retraining is accen- 
tuated by"*tKer&spt that training unrelated to 
any technological C;harige is not pursued on a 
Continuing basis by the great bulk of the wqrk 
(orc^. And while employers initi^tQ much of 
■v/qrker retraining tt^e main impetus, -as a 
gjhidy of the Cleveland labor market show- 
ecj 2^/, comes from a shortage of skilled 
manpower. A ^Ight labor market is hardly the 
ic^eal setting for training, especially on-the- 
jbb training which directly compete^ for the 
tiiTfie^ already strained to -maximize produc- 
tiOEi,' Competition between time allocations for 
production and training could be miniitiized by 
pr^iding training on a more continuous ba- 
sis^ including perio^ds of worker unemploy- 
, tnent. 

• * *■ 

^ Tuition Aid as a Form of Continuing Edjuca ^ 
tion — Tuition aid^ a form^oT continuing edu-r 
cation whioh is not necessarily continyous^. 
is defied by*BLS as payment by employers 
for jdb^^related training courses taken by 
^ employeeflf ' Obly a limited ntimber of work- 
ers have^enroUed for tuition aid^ but the idea' 
may yet gain widespread 'support. Contrast- 
- iug tuition aid with OJT in cpllective 



bargaining agreements covering 1, 000 or 
more employees, ©JT ^HHte^^^^imieh- larrger 
than tuition aid programs for the years 19&6- 
67 and 1974; tuition aid is for courses taken^ 
off the job site; in addition to applying 
to ^'training/* as does ^©^, tuition aid alfeo 
can be used for J^educatiqn" coui^ es, albeit 
still job-r^lat&d^ ' ^ • i 

The number of tuition aid clauses in col- 
lective bargaining'agreements is small, but 
it did double between 1966-67 and 1974, from 
30 to 60; the number of Y'^orlfers entitled to 
tuition aid increased by 24 percent, from 
nearly 700, 000 to only about 900, 000. 3_/ Al- 
though coverage doubled in noiiftianufacturing,^ 
which was. considerably faster than the in- 
crease in riianufacturing industries, tuition 
aid is still most heavily represented inmaniu- 
facturing. ^This is noteworthy because em- 
ployment' ijp several of the nonmanufacturing 
industries is grcWxng at faster rates than in ^ 
manufacturing. InJboth periods, three quar- 
ters of* th^ tuition coverage was. respectively 
in transportation equipment (within the 
category of manufacturing), and the commu- 
nications industries (within the category of 
nonmanufacturing). In considering the actual 
u^e of tuition aid by entitled workers- a 
sizable corporation found that its tuition 
refund' plan, whic|^ had been in fpjcce for. 
several years, -was used ra^ther extensively 
^nly tjy salaried emgloyefes. An "insignifi- 
cant* [ percentage of hourly employees used, 
tuition aid (exceptions were upwardly mobile 
wqrkers, * including tUose. aspiring to move 
into^ hianagerial rao^^s). This firm'g obser- 
vations are consistent with a 1967 $tudy of 
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tuition aid programs in 155 ccn|jipanies and 

pj^haiA^^-^-t^iUes - Xhe^ -situ^Xi&n — most 

corporations with 1,000 or more v?orke£^. In 
theJ967 study, the median rate^of participa- 
tion -in the programs by eligible employees 
was less than 5 percent; a majority of ^;he 
participants were salaried mal« employees, 
and aboutvfo perc%nt of the participants were 
engineers, scierftists or technicians, and 
supervisors: 4/ State and local gbvemm^nt 
programs offer such educational incentives a3 
tuition reimbursement, time off to attend 
courses, wage increasesb^sed on educational ^ 
accomplishment, or a combination of these. 5/ 

An Exemplary Experienc'e with a Tuition Aid 
Flan --The. Kimberly-Glark Corporation has 
an education assistance plan, called the 
Educational Opportunities Plan, or the EOP, 
with an overwhelming choice of job-related 
courses and tinusually liberal provisions. 
(Unless otherwise noted,, the description of 
the EOF is based gn telephone conversation? 
with and materials supplied by the plan's 
administrator.) The EOP covers 'all em- ' 
ployees, including hourly and exempt and 
nOnexempt ^salaried employees (as distin- # 
guished by overtime pay coverage of the 
Federal Fair Labor Standards Act), All non- 
union etnployees became eligible at once. ^ 
While only two' small locals have voted to be' 
included tjius far, several large unions rene- * 
gotiate their contracts this year. Eligible 
employees ^can enrqU in any educaj^ion or.^ 
training course — whether^ job-related, aca-^ 
demic or even ''cultural" — ^'as long as it does : 
not essentially entail sports, recreation, 
physical development, hobbies, or travel. ,91 




Employees are assigi>ed a. sum of money for 

starting July 1; the money canno*t be carried 
over beyond the year, but ^another /sum is 
alloted at the start of each y^r. The amount 
for nonexempt salary and hourly employees is 
based on the Corporation's earnings. The 
employee allotment (KimEd) for ^ exempt 
salaried^ employees is based upon corporate 
earnings plus three other factors--perfarm- 
ance rating, base annual salary, and whether 
or not a ''self-development plan** is submitted. 

Also at t^ start of each year, an amount 
equal to 25 percent of an ejnnployee's KimEd 
allotment is credited to a Faimily Education 
Savings Account; if an employee elects to de- 
posit up to $200 yearly in this account,'the 
Corporation will add 20 percent of those 
savings. The family account, which earns 
income, "may^ be used for specified post-high 
school educational expenses of the employee 
or memi)ers of his or heV* immediate family'*; 
spouses are not restricted by a post-hi 
school requirement. 
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The participation rate ijn the company's 
old* tuition reimbursement plan was betv/een 1 ^ 
to 5 percent; participation for the first year of 
the^'entirely voluntary'* KimEd was startling. 
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'The corporation supports the EOP and its 
president believes ^^th^t an organization's 
strength, creativity, Bn3 possibilities for 
sustained and ^future growth are heavily 
depenjlent upon its capacity to develop the 
l^alents and potentialities of its people, ^' 6/ 
Such top-level support is undoubtedly impor- 
tant--various State and ■ local government 
incentive plans (including educational incen- ^ 
tive plans) have probably failed beqause one 
or more levels of management did not 
support the plans sufficiently," 7/ However,* 
.the: relatively high participation rate by em- 
--pl<3yees is attributed primarily to the 
voluntary nature ^f the plajij that lack of any 
company pressure has made a genuine 
^expression of '^self -motivation" possible, and . 
**people are proud to be trusted to do their 
own planning, 

Despite the considerable Ifiititude in tl^fe' 
nature of courses which could be selected, 
job-pelated Activities were chosen by: over 
' 96 percent of participating exempt salaried 
employes; over 82 perc^^nt of nonexempt 
salaried ^^mployees; and two-thirds of hourly 
paid employees, The^igh rate of job -related 
courses probably' re^lected a desire to up- 
grade jobs, pifogress in careers, and in- 
crease options in case of technological 
change, (Technology has changed gradually 
in this ■ dift^ision pf the paper industry; thus 
education and traininjg aShielpto adjust is only 
speculative, ) ' ' 

Adult Educatibn --Adult education, an ongoing, 
large program»is,aform of continuing educa- 
* 94 tibn. Indeed etnrtillment '{and not simply 
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coverage) in adult education" is considerab-ly 
larger than the formal OJT plus tuition aid 
plans in collective bargaining agreements for 
1/000 'or'more workers. JFor the year ending 
May 1972, the number of participants in adult 
educatioi^was about 17.5 million. Of these, 
almost ?u p^cent gaV^ job -related reasons^ 
for participation in adult education. (Im- 
provement or advancem^t in their jobs was 
oited by nearly 40 percent? securing a new job 
was give^n by anotherJO percent* ) * ' 

More£?ver, according to Willard Wirtz, 
many of those preparing for hew jobs were 
trying to adapt to technological change which 
had made'their former skills '^obsolete/' 9^/ 

Paid Efiucational Leave --This is leave of 
absence for the purpose of acquiring job-rer 
lated education. pi> July 1, 1974, nearly 
715, 000 workprs'were eligible for this benefit 
in^collective bargaining agreements for 1, 060 
or mpre workers,^ or .over four-fifths the'^ 
number covered by tuition a^d plans. Manu- 
facturing industries accojint^d for 97 ,perc4lt 
of all potential enrbllees in leaves of absence* 
Three-fourths *;of all covered worjcers were 
from only two.of these industries^-primary 
metals and transportation equipment* 10/ Un- 
fortunately, ' little is known about Educational 
leave --pai'ticipalioh rates, kinds of j)ersons 
benefiting, length of th^ leaves, and the costs, 
which nnfay be . , obscured even within the 
specific enterpi*ise or public agency granting 
such leaves.^ 11/ In general, educational" 
leaves seem to*^e granted to managerial or 
highly skilled employees. While educational 
leaves in the private sector are provided in 
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collective bargaining agreements, educational 
leav^ are available to Federal "employees 
via legislatioh> presidential executiv^*orders> 
and civil service regulations/ Some State 
administrative agencies also provide educa- 
tional leaves, 12/ 

^ * - ^ * 

Educational leaves are foi* either vocs 
tional anrf'career Education; college education 
to enhance caree;^ mobility; and to tra^n/ 
educate in "union b'usiness/ 13/ The numoer 
of agreements and the numBer of workers 
poientigilly eligible for union busings leaves 
is far in "excess of those <iovered for possible 
e^lucational leaves. Indeed the jiumher of 
. workers--more than 4, & mrilion--is \\k mil- 
lion greater than those eligible for OJT/. Just 
as 'Vork related" OJT seems to be of most 
Interest to employers^ unions seem tg empha- 
sise ^eaves'of absence for "union budfness" — 
consjisting . partly of summer r^idential 
programs for union leaders. 

Several governments and employers in 
Europe have, in recent years> been providing 
educ^%^B|Lal leaves and stipends fc/jr up to one 
f year* 14 f - / 



■96 



In June" 1974 the Internat 
O^^'ganUation adopted a recom 
paid educational leave which ws£ 
inanagement>. labor; and gove 
sentatives^in the U.S. delegat 
commendation *&tates in part: 
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of economic and social t^elltionfi "tails for 
adequate arrangements for leave for educa- 
tion and training to meet new aspirations, 
needs and objectives of a social, ec<^nomic, 
technological and cultural character. , . .15/ 

Federal Government Role in Adapting to 
Technological Change ""Tp, the extent thai the 
government has become directly involved in 
the impact on manpower of new technologies, 
its responses have been ad hoc^ ancj shifting 
in terms of the populations served. Concern 
for unemployment due to technological or 
other changes in private industry led during 
the 1950s to the enactment of the Area Re- 
development Act and then, in 1962, the Man- 
power Development, and Training Act. Under 
thesVacts> in additigji to retraining,, selected 
displaced workers often received job counsel- 
ing and, in 'some ca^es, financial incentives, 
to mbvcr-te- a more promising geographical 
area/ - , - ^ 

i However, as early asl965> fti^ legislation 
wis amended ;and emphasis turned away from 
technologically unemployed ^persons to *per- 
sons and gipupfi Identified as being poor and* 

- disadvantaged. Garth Mangum and others 
have suggested that Jthe ^ disadvantaged- wer,e 
often hopeful of becoming qualified aqpi- ac- 
cepted for some of the well'rpaying j(3(tis in 

- ,higK-technpIogy industries. 16/ In ^dditioii^^ 
it wa$ not clear *Vw7hether job d^place- 
m^nt itself was' infrequent^ or whether skilled 
wfifkers were easily r^red in new jpbs. , * 
Ihe main rcvsult, however, vwas that public' 
demsfnd was minimal for . Federal prq^1:^ms 
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of retraining of other than the dipadvan- 
taged. 17/' It is not yet apparent fto what 
extent the recently enacted Comprenensive 
Employnient and Training Act {CETA)> 
which includes the programs available under 
the Manpower Development and Training Act 
and the Economic Opportunity Act> wfil sperj^ 
cifically affect technological chjinge. (A Spe-' 
cial Report of the National Commission for 
Manpower Policy considers much of the* 
Federal effort and the need for still more 
coordination among the various, manpower 
programs within different Federal agencies. 
18/) ^ , \ 

The Zenith Radio Corporation has becoriie 
involved in a novel and promising pilot 
program utilizing CETA funds. Over 130 laid- 
oTf employees are being trained in a compre- 
hensive course inbasic electronics and repair 
at a private vocational school in Chicago to 
improve their chanties for upgraded posi- 
tions after they have been recalled. 19/ 

There are some indications that govern 
nient-sp<5nsored training and retraining may 
expand during periods - of recession^ when 
most^ private firms retrench their efforts. 
Several European countries h^ve already, 
increased skill training to guarantee a 
larger ' pool of skilled workers when 
prosperity returns. At least one American 
firm bas a similar program^ especially to 
spare the layoff of recently hired minority 
workers. 20/ According to one reports the 
sizable expenditure for unemployment in- 
.surantie benefits .during a period of high and 
long-term unemployment ...has made the 
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expansion of trainirig and retraining an at- 
tractive policy substitute'for- simple income 
maintenance.*' 21/ ^ 
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Retiremgnt Folicy r ed. by Juanita M. 
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SELECTED/ANNOTATED BIBLIOGRAPHY 



R, M, Belbin; Tl»e Discovery Method -- An 
International . Experimfent in Retraining , ' ' 
/ Paris: Organization for Economic Co- 
Ope'ration and Develot>ment, 1969, 

^ Four pilot applications of the '^Discovery 
Method of Training Older Workers"^ reaf- 
firm the , validity of the conelOsion that if 
older .workers are tr?iined by special methods ^ 
appropriate to their aptitudes^ they can s,uc- 
^cessfuUy acquire the skills needed ill industry 
and often more quickly than by traditional 
training methods. {p. 5). 

Larry M, Blair, Technological Impact in the 
Labor Market--CPnceptual Issues , Volume 1, 
Part I and Part II, i-'inai Keport on National 
Science Foundation Contract #DA39438,. 
Human Resources Institute, University of 
Utah, no date. 

* Part I considers the conceptual issues in the 
relationship between technological change and 
employment, . Part Il consi'ders the contem- 
porary mechanisms for helping workers^ to 
adjust to technological change and the extent 
to which each mechanism is used* 

Harold Q^rk and Joe €, Davis, ''Training 
in Business and Industry," peveloping i^the 
Nation's Work Forc-e , Edited by Merle El/ 
Strong, Yearbook 5, Washington, D. C, : 
American Vocational Association,* 1975* 

i 
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The di:ticle stunmarizes the types of training 
* cotiducted^by busine^ and industry. The 
Cprriparative advantag^^of formal , an^i in- 
for^xtal training afe cohsidefecj. ' Several 
unre^lved issues --including, the costs and 
benefits of training -rare raiset 

Peter Do^ringer mid MichaeV , J. Piprfe> 
iBjjrnal Labor Markets and"' Manpower Analy -* 
safs > Lexingtopi Mass. : Heath Lexington 
Books* 1971. 

This description and gtnalysis of internal 
labor markets shows'that \vorke» training* as 
carried Out by most businesses* is an impor-, 
tjtjrt component of eaclr firm's "internal" 
laCor market. Included is a section on con- 
ditions "contributing to t^pchnological change. 
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H. James Neary* ''Xhe BLS Pilot Survey of 
Training in Industry* Monthly Labor Review^ 
VbL ^% No. 2, Feb. iTO: ^ 

^his article compares^he experiences of col- 
lecting training daiMrom employers by mail 
survey^ personal * interview* and /^diaries" 
maintained by employer^ ^ / 

. * * . . " y 

Michael J. Piore* ''0^:i-the-Jot) TrainAig and 
Adjustment to Technological Change* " Th^ ' 
Journal of Human Reso urces* Vol. Ill* No. 
4* Fail 1968. \ 7 

■> " 

This artiqle represents an important analyti- 
cal ihterpretation of the many-sided adapta- 
tion of on-the-job training to technological 
cljange.* 



George P. Shultz and Arnold R. Weber> 
Strategies for the Displaced 'Worker> New 
York: Harper & Row, 1^66. 

This volume, deals with the experiences of 
Th^ Automation Fund Committee in-trying to 
adapt'workefs to the ''problems of displace- 
ment caused by improved technology.' 'The 
Commfltee was set up through collective 
bargaining between Armour and ^Company and 
the Amalgamated Meat Cutters and Butcher 
Wortotten and.Unifed Packinghouse, Food and 
Allied Workers. ^ ' ^ ' 

-GeraM G. Somers and - Myron Rocmkin> 
'.^Developing Relda^ble Data' on Training in 
Indi^try>" Monthly Labor Review ,' Vol. 97^ 
N5r2, Feb. 19.74. ^ 

This University of Wisconsin study for the 
U.S. Department of Labor .concludfes that a* 
survey ofitrainln^ is achievable if it is ''pro- 
perly designed. The survey should consist 
of personal interviews with small samples o^^ 
companies and * employees ^d larger mail, 
questionnaire* surveys of companies and em- 
ployees. To b^gin with> it was-stiggested that 
a single industry be surveyed. 

(The Bureau of. Lpibor Statistics has oom-^. 
plet^d ,a rnail survey of training activi*tieB 
within the bulk of the metalworklng industry. 
Even such a limited survey provecT to be very 
'^'costly. "' The quality of the survey results 
ha^ not yet been determined^ but-ul'timately 
a report on the survey findings will be~pub- 
lighed. HoweVer> any future. studies will pro- 
bably, have to be undertake^ State by State.) 
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.Herbert E. Striner, Continuing, Education as 
a Nationaj Capital Investment^ Kalamazoo, 
' Michigan; ' THe W. E. Upjohn Infititutje for 
Employment Research; March 1972. 

^ - :< ■ 

Tlii^- monograph «6 based on on-site exami- 
Nations of btie e^^cemplary cpntinuing education 
programs 'for workers in Denmark, France,* 
and West" -Germany, The autho;r contends 
that continuing* educ|Ltionj training, and re- 
^ training shoUld J^e viewed ■ as a I'ngrtional 
capital investmer|A|Vwhich i^needed to assure 
our^pwn country's .[economic progress. 

Technical Change, and Manpower Planning. — 
Co-prdinatioi:L*aTEnterp^*ise Level , Edited by^ 
Solomon B^rkin,, PariS! Organi z at i on f olr 
Economic Co-Operation and Development, 
1967. - 

t ' ' h . , . " . ♦ _ 

This' ^port reviews case studies of firms 
from the .United States And several other 
countries thai mainly underwettt reductions itr ■ ^ 

^ labor force YoUowing the introduction of tech- 

' nologipal chapg^. » ^ ■ 

^training. Vol. 1<2, No. 6, . June 1975, pp. 

This artiole contains^ a description of 
, Lockheed -Georgia's successful* attempt to 
enlist' the interest and support of other em- 
ployers and of* public training institutions in 
training ahd^ jemploying a large number of 
'laidoff Lockheed workers* ■ ^ 

■ ; V ,V 

U.^^ Departnient of Labor, Bureau of Labor 
106 Statistics, Computer Mgtnpower Outlook^^ 

■>■ ^ * ' ' 

.■ ■■: ■ . m 



BuUetin ^9. 1826. Washington: ' USGPO. 
1.974. ■ . ' 



In addition tp dealing with,^ the manpoyer 
outlook, this monograph deals with the 
development of training and retraining in the 
computer field. ^ ' 

U.S* Department of Labor, :6ureau of Labor 
Statistics/ Impact of Office Automation in tfee 
Internal Revenue Service ^ BuUetin No. -1364^ 
Washington: USGPC^ly 1963. 

The Internal ReveEtG^Service minimized dis- 
ruptions for Its employee^ \sthen it 'shifted to 
electronic data. processing. The cliangeoyer 
was gradual^ having taken place over a period 
of several years; the IRS s^lso inventoriecl 
employee skills and provided counseling, re- 
training of various kind fnd possibilities for 
^job reassi^ment. 

This careful advance planning resulted in 
little worker displacement, which was Con- 
.firmed by a study mad^ on completion of the 
process. See Herman J* Rothberg; "A Study 
of the impact of Office Automation in the 
IRS," Monthly Labor Review, Vol. 92, No* 
10* Oct. 1969. [ ^ ^ 

U.S. Department of Labor* Bureau of Labor 
Statistics, Industrial'Retr.aining Progratns for 
Technological Change--^A Study of the Perfor - 
mance of Older Workers, Bunettn No. latiO, 
June 1963. ^ T . 

These pilot studies of retraming of ^ 
oil refinerjP* production workers^ aircraft 
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prbduction workers, airline maintenance 
mechanics, and telephone operators caution 
against associating the capability of workers 
witH their age* ' ^ ^ ' 

U*S* Department of Labor, Bureau pf Labor 
Statistics, Outlook for Numericg.1 Control of 
■ Machine Tools , Bulletin No* 1437, Wash* : 
USGPO, March 1965* 

This study is primarily concerned with, the , 
prospects for wide usage of numerically con^ 
trolled machine tools* It also deals with the** 
training and retraining ^necessitated by the 
^ew te^nology** > . / 

U* S* Department of Labor^ Manpower Admih- 
istratidn^ The Pre"RetiJ^ement Years-nA 
Longitudinal^ Strniy of - tfte Labor Markfet 
Experience of MeiH VoT Washington: 
USGPO, iy7&, (See especially Chapter 2, ) ? 

While it does ^ deal specifically with the 
training' related to technological change, *{he 
Study merits mention because it is longir 
tudlnal* One finding was that of Men 50. to 
64 years of age, those ,in i^hite-C^Uar and 
skilled occupations had the greatest amount 
of training* - - - ' > * 

U* S* Department of Labor, Tfainihg in 
Private Industry- -PolicieSf Attitudes, _ and 
Practices of Employers in Greater Cleveland, 
Manpower Research Monograph No*' 22, 
Washington: USGPO* 1971* ' >, > 
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■This monogrkph baa^d on tj;ie doctoral 
disserta'tion of John" L. J'acobelli. - It reports 
on a randomly selected sample of training 
programs in private firms, stratified ■ by 
industry, within th€ ■ Cl*^veland Standard 
Metropolitan St^tisticTAl Area ^ duHng 1968, 

tlai r F . Vough, ;< ^apping the Human 
Re^ource--A Strategy Productivity, I>few 
Vb'rk:" American Management Association, 
1975/ . ^ 

This volume deals in part .i^it)i the in^portance . 
and feasii>ility of stabilizilig employment to 
enlist workers' ^ull stipport for technological 
change. ' ^ ' , 

Dorothy Weddeji-bum, Ent'erpHse Planning for 

Change , Pari^; Organization* for ^^conomic 

CcJ^-Operatton ^and Development, 1968. 
h ■ . * 

Thi^^ monogr.aph evaluates^ the case studies 
which ar% reported in the Barkin Valume, See 
especially Section 7< "Th^^Cjualitetive Aspects 
of Manpower Adjustment — Changes in Job 
Content; Training aifd Retraining. ' Training^ 
and retraining Were found to have played a 
significant role in 19 case studies and a less 
Important part in numerous crther^ cases* 

Wiilard Wiftz and Harold Goldstein, 'iMeas- 
*urement and Anal:^sis of Work Training," 
Monthly. Labor RevHw ; „ Vol. . 98, JPio, "9, 
September ii)7&. * * ' -* 

These manpower experts detail the various 
forms of work training, " They indicate that 109 




aside from thoses beings trained by- Labor 
D epartrxLent *^ponsoreti OJTorapprenticeship> 
nothihg approaching a firm estimate Qan be 
made of the number of persons being trained 
even in formal .on-the-job training. 
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The 94th Congress coated the N^Tlooai Ceoter for 
Productivity and^uahty of^ Work.ng Lj^e'on 
November 28 13^5. as an mdapendefit Federal 
agen<!y The Centers enabling iegFStar^on 
136J^ estabitst^s a nanona+ poncy encouraging 
prcduct^vTtwgrowtr consistent wifh needs -of t^ie 
^economy xjk natural ^nv+^onment, and the needs 
righl^, anrt^besT interests of managefr^nt, the worK 
Jorce ancWconSynner& Tne,Centei s purpose \% to 
' st;mufatfiiViatiOnaf e^fons ^o rnic)^enr>en* m+s poTicy 
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'OrJ JC! vi*y ^peCJ^lii^*^ 



Gocvi^'^nt and ''ecomfne^a poi^c-es to 
sat^isfy the Nai*on & capital in,/esfm6nt needs 
fronr> a p'OC^uciwit/ sta^idpci'^i 

• Encod^^age ^abor-managefvie'^t co^peratio^i 
' to enhance f)ro<^LctiVity and aua;ily 0^ 

working ► ' ^ 

• Wtthouit con^P'^O'T^iSina^'^'S'^fF^tative inte^^t 
f-:dentify ano^egjtf^llend cnanges tn gov- 
^rnm^nt t^ff^^^o^ ^r/hich wrfi .nrfprove pi'O- 

ta^^'^d Sijpp6fh^ii"siry^^&sk forces'^ 
^**2>^f<im>e<J to ^orvikjai programs for ^ndus- 
tiywide prcKlgctWiTy (mpfOvemenV. 

• Devejop and recon^mend more eHecii^ 

* approaches lo rfT^prOvmg produiptivity m the 

• ifT^prove the revfevj coordination and inte- 
^ gration^f productrvity enhaf^cement efforts 

of 9lher Federal agencies 

* •Develop. a better understartdmg of the con- 

cop* of producttvity ana encourage better 
/ techn^Ques for mea$urmg t^roductivity 
changes 

The Boa^d of Directors may contain up to 27 mem- 
»bers representing busmess! tabor the Federal Gov- 
erf>menl Stat^ ar^d local govefr^ments. ^nstitunons 
tof higher education, and others t;om theprivats-and 
publip sectors The directors determine the Center s ^ 
role arid activi(ie5 through commtttees formed, to' 
deal with substantive (SSues defined m an October 
1975 policy stateriient 

TheCentens located in Washington. D C It seeks to 
(denttf^f the various points of vtew aUectmg produc- 
twity growth, determine which o' these views can be 
reconcited to further productivity improvement, and 
encourage 'vi/(thin and among various q^oups 
cj^perative efforts toward producirvtty grovJjt* 
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